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EXPANDED SITE INSPECTION REPORT

NATIONAL PARK SERVICE
CHARLESTON HARBOR SITE

CHARLESTON, SOUTH CAROLINA . . . • ,

EXECUTIVE SUMMARY

The 4-acre National Park Service (NPS) Charleston Harbor Site (CHS) is located
adjacent to the Cooper River in an area that has been developed for commercial and
industrial use since the mid- 1700s. The NPS plans to construct a visitors center and tour
boat dock on the site. The tour boats will provide transportation to the Fort Sumter ..
National Historical Monument, which is located on an island in Charleston Harbor. A
portion of the site will also be leased to the City of Charleston for construction of the South
Carolina Aquarium.

The majority of the CHS was a tidal flat until progressively filled after 1940.
Previous investigations of surrounding sites and limited investigations of the CHS
identified soil and groundwater impact from polynuclear aromatic hydrocarbons (PAHs)

*\ associated with creosote and coal gasification processes. This Expanded Site Inspection
(ESI) of the CHS was performed to: 1) identify the extent and severity of impact to site
soils and groundwater, as well as to surface water and sediments of the adjacent Cooper
River, 2) identify potential exposure pathways, and 3) provide the EPA with adequate data
to rank the site using the Hazard Ranking System.

To accomplish this,MHfeanip!p^
he analyses detected impact to

soils and groundwater primarily from PAHs with lesser amounts of impact from metals and
polychlorinated biphenyls (PCBs). '• v^

removed from the well,
however, the free product did not reenter the well in measurable volumes. This indicates
that it is present in only small volumes in this area.

fljjfggaggfiBfliffMilSI^^
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BSJteiSiitfrft!'"^^ The most significant impact on the CHS site is located in proximity
to this former plant Other'impact detected at the site may have been caused by:

• Heavy metal containing marine paints used on the site and surrounding sites-
• Lead impacted stormwater runoff which crosses the site in subsurface stormwater

/*• piping. Extremely elevated lead concentrations are common in soils along
roadways because of the former use of lead-containing fuels.

• Incidental spills of PCB-containing oils.
• Releases from a former creosote plant located immediately west of the site.

Analysis of river sediments identified impact from PAHs, metals and PCBs, and
analysis of surface water identified impact from PAHs and metals. The samples were •
collected immediately upriver of the site, bordering the site, and immediately downriver of
the site. The sample in front of the site was collected in the discharge area of the
stormwater outfall which drains stormwater from an extensive area around the CHS. The
piping system, which also passes through the impacted sites west of the CHS, is tidally
influenced and drains groundwater which seeps into it Evaluation of the data indicates that
the major source of the impact to the Cooper River estuary is this stormwater outfall

The potential for direct human exposure to the contaminants on the site is not believed
to be significant This conclusion is based on the following:

• Ambient Air - The contaminants are not volatile and do not pose a vapor phase
hazard. This position is supported by the absence of ambient air impact detected
by previous studies and the absence of widespread impact to surface soils.

• Groundwater - The groundwater at the site is brackish and not suitable for a -",. - ' - . - , _
potable water source regardless of the amount of contamination. There is also no ' ' ^ ** \
significant potential for impacted groundwater to migrate to deeper usable aquifers. _'-'' "*'

• Soil - The surfalce-soil is not significaiitiy impacted except for limited areas, and the
site is secured. Personnel performing excavation activities, however, should be
properly trained to handle impacted subsurface soils which underlie significant
portions of the site.

• Surface Water - There are no drinking water supply intakes downstream or in a
tidally connected upstream location from die CHS.

However, the elevated concentrations of PAHs, metals, and PCBs in the river
sediments near the stormwater outfall and immediately downriver of the outfall may cause
exposure to envirbnmen^l/receptors^siach as rlsh and crustaceans. The consumption of.
these organisms could also result in limited human exposure to the impact

VI
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Based on the vwdespread extent of relatively low contaminant concentrations,
remediation of the impact is neither technically feasible or justified - especially considering
the groundwater is not a potable water source. However, as part of site development
appropriate measures should be taken to mitigate and contain the impact in order to
minimize discharges to the Cooper River.

The primary migration pathway for impact to reach the Cooper River is through
discharges from the stonnwater piping. Rerouting the stonnwater piping so that it does p^"
pass through contaminated areas of the site or surrounding sites where impacted 5 „«"
groundwater can infiltrate the piping and then discharge to the Cooper River will prevent
the majority of the contaminants from this area from entering the river. The dry of -
Charleston has agreed to perform this project as part of site development

Additional containment and mitigation of the impact on the site can be accomplished
by many techniques. The specific techniques will be determined as part of subsequent
studies.

vu
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INSPECTION REPORT

NATIONAL PARK SERVICE
CHARLESTON HARBOR SITE

CHARLESTON, SOUTH CAROLINA

I. INTRODUCTION
This document presents the details of the Expanded Site Inspection (ESI) of the

National Park Service (NFS), Charleston Harbor Site (CHS) located in Charleston, South
Carolina. The site, shown on Figure 1, covers approximately 4 acres and borders the
Cooper River, a saline, tidal river approximately 1 mile wide in the area of the site.
Previous environmental site investigations on the CHS and surrounding sites have
identified soil impacted by organic compounds typical of creosote and coal tar, and lead and
other metals typically contained in marine paints. This ESI provides data on the source,
extent, and severity of impact to the CHS, and evaluates potential migration pathways and
receptors.

The site is presently an undeveloped, relatively flat, grassy field. The NFS plans to
construct a visitors center and tour boat dock on the site. The tour boats will provide
transportation to the Fort Sumter National Historical Monument, which is located on an
island in Charleston Harbor. A portion of the site will also be leased to the City of
Charleston for construction of the South Carolina Aquarium. As shown on Figure 2, a
privately ownedparcel less than 1 acre adjoins the southeastern comer of the CHS.
Although not formally a portion of the CHS, it has been included in the ESI at the
suggestion of regulatory agency personnel to provide more complete data on overall site
conditions.

Because of the impact identified on the CHS, portions of these projects are being
delayed pending determination by the Environmental Protection Agency (EPA) of the
significance of the impact In particular, the EPA has agreed to advise the NPS on potential
mitigation measures and related development issues. The site must also be evaluated by the
EPA using the Hazard Ranking System (HRS) for potential inclusion on the National
Priority List (NPL). Therefore, this ESI has been conducted to provide the EPA data to
perform these evaluations.

II. SITE B A C K ( ^ U N D - A j D HISTORY
The site, shown omFjgme 2£is located in an area of the Charleston Peninsula that has

been developed since the mid-1700s. The history of the site through 1938 is presented in a _
documented entitled "Historical Study, Fort Sumter National Monument, Dockside IT

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417
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prepared by Clark G. Reynolds in 1987, a copy of which is included in Appendix L This
study documents that the site was originally open water of the Cooper River estuary. In
1767, the southern edge of the site was filled and developed as one of the largest wharves
in North America. The western edge of the site was filled in the 1800s and used as part of
a lumber yard.

The majority of the site remained a tidal flat until approximately 1940 as shown by an
aerial photograph of the site taken at approximately that time. A copy of this photograph is
included in Appendix II. Between 1940 and 1942, the western half of the site was filled.
The eastern half of the site was used for ship docking/repair as indicated by the reference to
"ship ways" shown by the 1942 Sanborn Fire Insurance Map included in Appendix H A
1967 aerial photo shows the site completely filed and used for dry docks. A 1981 aerial
photo shows the site as an empty field similar to its present condition. Copies of these
aerial photos are also included in Appendix EL

The Chain of Title for the site is included as Table 1. This information was provided
by the most recent former owner Mr. George E. Campsen, Jr. and dates back to 1887.
This data shows that the CHS has been included as a portion of sites where industrial
activities occurred. However, as noted above, the majority of the site itself was not filled
until after 1940.

No underground public utilities or storm drains are present at the site with the
exception of subsurface piping contained in the drainage easement shown on Figure 2. The
drainage easement is located in the approximate area of a former tidal creek that extended
westward over 1/2 mile along the present route of Calhoun Street as shown in many of the
maps in Appendix I. This tidal creek was progressively filled during the development of
the area. The stormwater piping in the easement terminates as an outfall to the Cooper
River. Much of the eastern portion of Calhoun Street and surrounding areas is drained by
mis outfall. The stormwater piping is tidally influenced and is completely submerged at
high tide.

Since there are no storm water drains on the site, most precipitation falling on the site
infiltrates site soil.

Adjoining properties were used for a variety of industrial purposes as shown by the
historical maps included in Appendix L The South Carolina Electric and Gas Company
(SCE&G) substation site shown on Figure 2 and in some of the aerial photos in Appendix
n is the former location of a manufactured gas plant (MGP) that operated from the late
1800s through the 1950s. Coal and/or oil were heated and a variety of products were - -

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417
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generated, including manufactured gas (vapor form), light and heavy petroleum products,
coal tar, and coke.

The Calhoun Park site shown on Rgure 2 was the location of a lumber yard for much
of its developed history. Based on evaluation of Sanborn Fire Insurance maps, the site
was used by the Femoline Chemical Company to treat wood with creosote during some of
the period between 1884 and 1902. * :',;>, V

Adjoining the site to the south are the Dockside Condominiums. This site was
formerly a heavily developed shipping wharf and ship repair facility as shown by the 1940
and 1967 aerial photographs included in Appendix n. A "Naval Store and Rosin Yard"
was located on the site in the late 1800s. This yard included areas used for turpentine
storage.

III. PREVIOUS ASSESSMENT ACTIVITIES
Numerous previous assessment activities which provide data on the source, extent,

and severity of impact have been performed on the subject site and some surrounding sites.
These surrounding sites, shown on Figure 2, include the Ansonborough Homes, Calhoun
Park, and SCE&G substation. These assessments and a brief scope of each investigation
are presented in Table 2.

III.A - Surrounding Sites
Previous work provides a significant amount of data on the Ansonborough Homes

and Calhoun Park sites located west of the subject site. This data shows that subsurface
soil and groundwater underlying these sites are significantly impacted. The primary
constituents identified at these sites are polynuclear aromatic hydrocarbons (PAHs) that are
common constituents of creosote and coal gasification byproducts such as heavy oil and
coal tar.

This finding is consistent with the presence of a several inch thick layer of solidified
tar in the upper 1 to 2 feet of soil underlying large portions of the Calhoun Park and
Ansonborough Homes sites (Davis & Floyd, inc., September, 1989). Elevated
concentrations of volatile organic compounds (VOCs), polychlorinated biphenyls (PCBs),
and metals have also been detected in limited areas of these sites and the adjacent SCE&G
site. / ? •» : , ' - , -•'• —— • - V '""I

A dense, non-aqueous phase liquid (DNAPL) was detected in five of the six
monitoring wells installed at the Calhoun Park and Ansonborough Homes sites (Davis &.
Floyd, Inc., December, 1990). The thickness of the DNAPL is reported to be 8 inches or

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417
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less in four of the wells. However, the well located at the northeast corner of Calhoun
Park is reported to contain over 6 feet of DNAPL. The presence of 6 feet of DNAPL in
this well demonstrates significant impact at this location, although the thickness of DNAPL
in the subsurface is probably less than 6 feet since DNAPLs can accumulate in wells at
greater thicknesses than are present in the surrounding subsurface.

The South Carolina Department of Health and Environmental Control (DHEC)
performed a Site Screening Investigation (SSI) of the Ansonborough Homes, Calhoun
Park, and SCE&G sites. A copy of the text of this report is included in Appendix ffl. This
study developed data on exposure pathways through analysis of surface soil, surface
water, sediments, and ambient air. The SSI also includes extensive data on surrounding
populations.

III.B - National Park Service Charleston Harbor Site
At the CHS, the previous environmental investigations were limited to subsurface soil

extending to a maximum depth of approximately 5 feet below land surface. Each of these
investigations is noted below, and the sample locations are shown on Figure 2.

• Davis and Floyd, Inc. collected two discrete soil samples from depths less than or
equal to 4 feet below land surface and analyzed them for the EPA's Appendix DC
constituent list. A copy of these analyses is included in Appendix IV.

• Chen Northern, Inc. collected 14 composite soil samples from depths less than or
equal to 5 feet below land surface and analyzed them for the complete Hazardous
Substances List of constituents. The findings of Chen Northern soil investigation
are summarized in their May 1991 "Preliminary Assessment Report" included in
Appendix V.

• General Engineering Laboratories (GEL) collected two samples composited from
soil recovered during the construction of test pits installed as part of the Test Pile
Program. The Test Pile Program was conducted in early 1992 to provide data on
soil load bearing capacities for use in the Aquarium design. These samples were

, v analyzed for Target Compound List (TCL) constituents, lead, hazardous waste
c' characteristics, and other parameters necessary to obtain a permit for offsite

, - ** - disposal of soil generated by the pile construction. The findings of this
, ^ investigation are included in Appendix VI.

!*'„•'O
\ Like the adjacent sites located west of the subject site, these assessments detected soil»

impact, although no free product or solidified tar was identified. The impact detected was
primarily from PAHs with concentrations of total PAHs as high as approximately 50
milligrams/kilogram (mg/kg). Significant impact from metals, primarily lead, was also
detected. PCBs were detected at a maximum concentration of 1 mg/kg. No VOCs were _
detected at concentrations exceeding 50 micrograms/liter (ug/1). Phenolic compounds were

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417
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not detected although they have been detected on adjoining sites. In addition, the analyses
performed by GEL indicated that the soil is not a characteristic hazardous waste.

As part of the June 1992 "Site Screening Investigation" performed by DHEC, surface
water and sediment samples were collected at the stormwater drainage outfall on the subject
site. Elevated concentrations of PAHs were identified in the sediment sample; however, no
impact was identified in the surface water sample. These findings are included in Appendix
III.

m.C - Ambient Air
The previous studies of the CHS and surrounding sites include substantial data on

potential impact to ambient air from the contaminants identified in the soil and groundwater.
Ambient air analyses performed as part of these studies identified no impact to ambient air
in either open areas of any site or in residences of Ansonborough Homes (Davis & Floyd,
Inc., September, 1989; Davis & Floyd, Inc., September, 1991; General Engineering
Laboratories, October, 1991; DHEC, June, 1992). These findings indicate that ambient air
in unconfined areas in not impacted by site contaminants. Impact was identified in the
crawlspace underlying two of the residences of Ansonborough Homes and just above soil
borings constructed during investigation of the Calhoun Park site.

IV. HYDROGEOLOGIC AND GEOLOGIC SETTING
Significant data on regional and site hydrogeology has been generated in earlier

reports and is summarized below. Much of the data on groundwater use in the area is taken
from DHECs "Site Screening Investigation" for the adjoining Calhoun
Park/Ansonborough Homes/Coal Gas site.

A. Regional Setting
The Charleston Peninsula, which includes the CHS, is underlain by the following

geologic units as presented below.

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417
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Name
Terrace Deposits

Description
Fine to medium grained sands,
shelly sands, and shell beds

Cooper Formation S andy, calcareous phosphatic
limestone and marl with layers
of clay

Santee Limestone

Black Mingo

Pee Dee

Black Creek

Middendorf

Fossiliferous, locally phosphatic
limestone

Fossiliferous limestone,
argillaceous sands, sandstones
and clays

Fossiliferous, muddy sands, and
silty and sandy calcareous clays

Muddy sands, silty clays, and
shelly limestone

Feldspathic sands, clay, silty
clay, and clayey silt

Estimated Depth of
Hydraulic Occurrence

Conductivity (cm/sec) CfeetV
10-4 0-50

10'8 50-225

225-375

10-4 375-725

ID'6 725-1150

10-6 1150-1950

10-6 1950-3000

This stratigraphy is believed to be generally representative of the subject site except
for the nature of the uppermost sediments and the depth to the Cooper Formation. Based
on the soil boring logs contained in Appendix Vn, the stratigraphy from land surface to a
depth of 80 feet can be summarized as follows.

Name Description

Estimated Depth of
Hydraulic Occurrence

Conductivity (cm/sec) (feert

Fill

Clayey, sandy silt

Cooper Formation

Sand, silt, and clay with varying
amounts of debris including
gravel, sawdust, wood pilings,
and timbers

Gray to black, plastic, and
cohesive silt with localized
occurrences of sand strata

Sandy, calcareous phosphatic

variable

10-7

10-8

varies
from 0-4
to 0-24

base of fill
(4-24) to
80_

80-225+
limestone and marl with layers
of clay

GENERAL ENGINEERING LABORATORIES
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The presence of relatively impenneable silt deposits overlying the Cooper Formation
is consistent with the site's location adjacent to a tidal river. This clayey, sandy silt strata,
combined with the underlying Cooper Formation, is the uppermost aquitard.

The Cooper Formation, directly underlying the silt strata, is a documented regionally
extensive aquitard. The Cooper Formation prevents interconnection between the
uppermost aquifer and lower aquifers for at least a 2 mile area around the CHS site. In the
area of the CHS, it is approximately 200 feet thick as indicated by regional studies and the
boring log from a well installed at the MGP in 1911. The log from this well is contained in
an appendix of DHEC's SSI of the adjoining sites. There are no known wells or
foundation piles which penetrate the Cooper Formation on the CHS. The site setting is
discussed in greater detail in the following section.

B. Site Setting
Data used to determine the site geology and hydrogeology was gathered from the

following sources:

• The Preliminary Soil Investigation conducted to obtain data used to develop the
ESI work plan

) • Foundation investigations conducted by Soil Consultants, Inc.
• Well logs developed as part of this investigation

The lithologic logs prepared during the Preliminary Soil Investigation and the foundation
investigations are included in Appendix VH. The well logs developed during this
investigation are included in Appendix VEX The soil sample locations are shown on
Figure 3, and the monitoring well locations are shown on Figure 4.

The lithologic descriptions show that the uppermost soil strata is composed entirely of
fill. Except for locations in the area of the tidal zone adjacent to the Cooper River; the fill is
primarily silt and sand with varying amounts of debris. In the area of the tidal zone, the fill
is composed primarily of clay. The fill overlies native fine grained sediments deposited in a
former tidal marsh/shallow fluvial environment. These sediments are soft, plastic, and
cohesive.

Field evaluation of these sediments identify them as clay containing varying amounts
of silt and sand. However, a sieve analysis of a sample collected from 9 to 11 feet below
land surface at the location of S-1, shown on Figure 4, shows that the soil is a clayey
sandy silt. Permeability of the sample, which was collected in a shelby tube, was

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417
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measured to be 1.0 x iO~7. This low permeability confirms that this unit is ah aquitard, _A. ,.-_ .,
copy of the sieve and permeability analyses are included in Appendix DC •L^-^-:^.">_^v^r—

The Uthologic descriptions were used to constract Figure 5, a structural contour map
of the upper surface of the aquitard. This map was constructed using SURFER software
which uses an equation to determine and smooth the surface which best fits the known data
pouits. As a result, some contouring errors occur in areas of missing data and near the
edges of the contoured area, such as in the northeast edge of Figure 5.

As shown by these figures, the thickness of the fill varies significantly across the site.
Along the western border of the site, the thickness varies from approximately 4 to 12 feet
The 12-foot thickness occurs in the area of the drainage easement and may be related to the
former presence of a creek in this area. From the western edge of the site, the fill generally
thickens to the area of the present shoreline. Proceeding offshore, the fill thins and
changes from primarily sand to clay.

Figure 5 identifies potential migration pathways where the sandy fill is relatively
thick. DNAPL would tend to migrate into these "troughs" since it is heavier than water and
will migrate to the bottom of an aquifer. One of the pronounced potential migration
pathways generally parallels the drainage easement, the former location of a creek. At
various times during the site history, the creek was likely dredged to a greater depth than \**'\ ' ,.•<?" •

^ -' ;"" • ' » '

the remainder of the site in order to accommodate ships at the wharves located along the ~ -. V. > .'; . -*..'. •' ijr
southern edge of the site. Another "trough" where the sand thickens originates in the areas ' "' ^'
of GEL borings B-2 and D-3 and trends to the northeast

The water table at the site is encountered at a depth 2 to 4 feet below land surface.
' Measurements of groundwater elevations in the groundwater monitoring wells installed as
^ part of this study show that variations-up to 0.20 foot can be caused by tidal influences.

,\,\ ; Figure 6 is a potentiometric surface map based on groundwater elevations measured in die
I 12 wells at the site. The overall flow indicated by these measurements is toward the
> Cooper River. While net groundwater flow toward the Cooper River is expected, the

S. overall groundwater flow regime for the site is probably highly variable considering the
^B t '/^ —*^^x x^nhomogeniatypf site soils and variations caused by tidal influences.

C. Area Groundwater Use
Within a 4-mile radius of the site, shallow groundwater is not used for drinking

water, and there are no known private weUsMGrbundwater in aquifers below the Cooper
Formation is used for industrial, irrigation, domestic, and community water supply. The
only public supply wells within a 4-mile radius are located in Mount Pleasant, which is on

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417

Phone (8Q3) 556-8171 • FAX (803) 766-1178



O

National Park Service - Charleston Harbor Site (city00391) November 20, 1992
Expanded Site Inspection Report Page 9

the opposite side of the Cooper River. Groundwater analysis by DHEC has not identified
impact to these wells. These wells are part of the City of Mount Pleasant supply system
which serves 31,746 people, as reported in DHECs Site Screening Investigation. '

Except for the Mount Pleasant, the public water supply in the Charleston area is
provided by the Commissioners of Public Works of the City of Charleston. Their water is
obtained from surface water sources upgradient of the site. The intake for over 90% of the
water is the Edisto River, which is located over 30 miles from the site in a different
drainage basin.

V. SAMPLING AND ANALYSIS
As part of the ESI, samples of potentially impacted media were collected and

analyzed. These media included:

• Surface soil
• Subsurface soil
• Groundwater
• Surface water from the adjacent Cooper River estuary
• Sediment from me adjacent Cooper River estuary

The Certificates of Analysis for all of these analyses are included in Appendix X and
summarized in Tables 3-13. A complete laboratory data package including Quality
Assurance/Quality Control information has been submitted to the EPA and DHEC as a
separate document.

Typically, ambient air samples would also be collected for laboratory analysis.
However, the non-volatile nature of the contaminants indicates that there is not a significant
potential for a vapor phase hazard to the site ambient air. Furthermore, the potential for
ambient air impact from airborne dust is also unlikely since the site is vegetated. These
conclusions are supported by the ambient air analyses performed by DHEC and Davis and
Floyd on adjoining sites, and the analyses previously performed by GEL on the subject
site. These analyses did not identify impact to ambient air on any of the sites. This
conclusion is further supported by die relatively low contaminant concentrations identified
in surface soils on the CHS as discussed below.

V;A'?-^Surface and Subsurface Soil
During installation of the monitoring wells, soil samples were collected for laboratory

analysis from nine locations at the site using the techniques described in Appendix VIE.
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Sample
S-1
S-3
S-4
S-6
S-8
S-9
S-10
S-ll
S-12

Land Surface
0"-6"
0"-6"
0"-6"
0"-6"
0"-6"
0"-6"
—
—
__

Water Table
3'-4'
3'-4'
3'-4'
3'-4'
3'-4'
3'-4'
3'-4f

3' -4'
3'-4'
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The locations are"shown on Figure 4. Each soil sample location corresponds to the
groundwater monitoring well with the same numeric designation. At each location,
samples were collected at the following depth intervals.

LOCATION AND DEPTH INTERVALS OF SOIL SAMPLES
Aquitard Interface 2'-5' Into Aquitard

7'-9' 13'-15'

12.5'-14' 18'-20'
19'-23' 26'-30'
13'-17' 23'-25'

27'-31'

These locations and depth intervals were selected to provide data on the vertical and
horizontal extent of impact

All of the samples were analyzed for the following:

• TCL Base/Neutral Extractable Compounds (BNs), including tentatively identified
compounds (TICs) - PAHs are a subset of BNs

• PolychlorinatedBiphenyls(PCBs)
• Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium, Silver

For the aquitard interface samples collected from locations S-1, S-3, and S-4, this list was
expanded tolincilie the complete TCL and Target Analyte List (TAL). The complete TCL

, .f'-";-.t*>]^f.,.\ . - . " " .

and TAL includes volatile organic compounds, acid extractable compounds, herbicides,
pesticides, cyanide and a comprehensive list of metals. This expanded parameter list was
chosen for these locations to identify the nature of the contaminants migrating onto the site.

The results of these analyses are summarized in Tables 3-10, and the Certificates of
Analysis with the Chain of Custody documents are included in Appendix X. Figures 7,8,
and 10 show the; distribution in site soils of TCL PAHs, PCBs, and lead and mercury,
respectively.
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V.A.i - Surface Soil - 0"-6"
Analysis of the six surface soil analyses, summarized in Table 3, did not detect PAHs

identified by the earlier studies on the subject site and surrounding sites. One TIC, 2-
pentanone-4-hydroxy-4-methyl, was identified in five of the surface soil samples. This
compound was also detected in the laboratory blank and is believed to be a laboratory
contaminant introduced in the sample extraction process. Therefore, it is not included on
the summary table.

PCBs were identified at four locations; the concentrations detected were all
approximately 1 ppm or less except for location S-l where 88.8 ppm was detected. No
other organic compounds were identified.

Table 3 also summarizes the metals detected in surface soils. This table includes the
concentrations detected in two background surface soil samples analyzed by DHEC as part
of the SSI performed at the adjoining site. This table shows that the metals concentrations
detected are comparable to background concentrations except for arsenic and mercury.
Furthermore, the concentrations of arsenic detected are all below 9 ppm and are not
significantly elevated above typical naturally occurring concentrations in soils. However,
the concentrations of mercury detected are greater than typical natural concentrations and
may be related to the former industrial activities on the site and surrounding sites.

These results show that surface soil on the site is not as impacted as on surrounding
sites - probably as a result of the more recent filling of this site compared to nearby sites.
These findings provide additional evidence that there is no apparent potential vapor phase
hazard under ambient conditions.

V.A.H - Soil at the Water Table (3'-4')
The analyses of nine soil samples collected at the water table, summarized in Table 4,

detected impact from PAHs at five of the locations, S-l, S-9, S-10, S-l 1, and S-12. The
presence of these compounds at the water table, considered with their absence at land
surface (0"-6"), demonstrates that the impact is migrating to the site in the groundwater and
suggests that it was not present in the soil used to fill the site surface. When the site was a
marsh/open water prior to filling, impact could also have migrated into these deeper
sediments from surface water runoff from the surrounding sites. 4"'

PCBs were detected at a concentration of 225 ppm in the sample collected from S-l.
Considered with the 88.8 ppm PCBs detected in surface soil at this location, a release of
PCBs apparently occurred near S-l.

J • ' "' '
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The results of the metals analyses are summarized in Table 6. Elevated
concentrations of arsenic, barium, and lead were detected at the location of S-10. Most
significant among these was the elevated concentration of lead. An elevated lead
concentration was also detected at S-9. Potentially elevated concentrations of mercury were
also detected.

V.A.iii - Soil at the Interface with the Uppermost Aquitard
P AHs were detected in six of the nine samples collected at the interface between the

surface soil and the uppermost aquitard. As summarized in Table 5 and illustrated by
Figure 7, the highest concentrations were detected at S-l, S-9, and S-12. Intermediate
concentrations were detected at S-3, S-6, and S-ll. No PAHs were detected at S-4, S-8,
and S-10.

This contaminant distribution suggests that there are two primary migration pathways
onto the site for organic compounds typical of coal tar. These are: 1) in groundwater
entering the site along the northwestern border, and 2) in groundwater which infiltrates the
storm water piping system that passes through the site along the drainage easement The
area south of the drainage easement does not appear to be significantly impacted by PAHs.

As summarized in Table 7, analysis for TCL VOCs in samples S-l, S-3, and S-4
detected impact in all three samples. The impact in S-l shows that VOCs are present in site
soils in the northwest comer of the site. However, the VOCs are at a relatively low
concentration compared to the PAHs indicating that impact from PAHs is more severe than
from VOCs. The primary VOC compounds detected are mononuclear aromatic
hydrocarbons such as benzene, toluene, ethylbenzene, and xylene (BTEX), and dinuclear
aromatic hydrocarbons such as indene and benzofuran. These compounds are coal
distillates and are commonly found at MGPs.

Except for 97.5 ppb xylene detected in S-3, the compounds detected in S-3 and S-4
are methylene chloride and acetone. Methylene chloride was also detected in laboratory
method blanks and acetone was detected in the field and trip blanks collected with the
groundwater samples. These occurrences indicate that these compounds are the result of
laboratory interferences and are not representative of site conditions. The presence of
xylene in S-3 may be related to the former MGP although xylene is common in many fuels
and solvents.

The results of the metals analyses are summarized in Table 8. Concentrations of
some metals, such as arsenic, appear to be elevated over typical naturally occurring
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concentrations. However, the concentrations detected do not appear to be significantly
elevated compared to those commonly found at industrial sites.

V.A.iv - Soil 2'-5* Into the Uppermost Aquitard
As summarized by Table 9 and illustrated by Figure 7, PAHs penetrate the uppermost

aquitard. Compared to the concentrations detected at the interface with the aquitard, the
concentrations detected below the interface were:

• Significantly lower at S-l and S-6
• Comparable at S-3 and S-9
• Higher at S-12

Consistent with analyses at other depths, no impact was detected at the locations of S-4 and
S-8.

The greater penetration at S-12 may result from the presence of a DNAPL at this
location since the higher density of free product may promote penetration of the aquitard.
These findings demonstrate that the aquitard retards, but does not prevent, the downward
migration of contaminants. However, considering that the uppermost aquitard extends

^ approximately 70 feet to the Cooper Formation, which is over 200 feet thick, it can be
v ) concluded that on the CHS contaminants will not penetrate these aquitards and migrate into

lower aquifers.
The results of the metals analyses are summarized in Table 10. Evaluation of these

results does not identify any significantly elevated metals concentrations compared to
typical naturally occurring ranges of concentrations.

V.B - Groundwater
To obtain data on the extent and severity of groundwater impact on the site, 12

shallow groundwater monitoring wells were installed at the locations shown on Figure 4.
The well construction details, including lithologic logs, monitoring well schematics, and
latitude and longitude coordinates, are included in Appendix Vm.

In each well, the bottom of the screen was set approximately 1 foot into the aquitard
and screened upwards into the fill where impact would be most concentrated. A 2-foot
sump was installed below the screen in each well to collect sediment and any DNAPL free
product which infiltrated the well.

An effort was made to screen each well above the water table to detect light non-
aqueous phase liquids (LNAPL). However, the water table in most locations is less than 3
feet below land surface making it difficult to set the screen above the water table and still ~
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maintain well integrity. Therefore, the top of the screen is slightly below the water table in
some wells. However, as shown by the analyses discussed below, there are no indications
that LNAPLs are present at the site.

The wells were developed and sampled as described in Appendix XL Free product
was not detected in any well except for MW-12. Approximately 2.5 inches of a black
viscous DNAPL were identified in the sump of this well; therefore, it was not developed
and samples of product were collected on September 4,1992, and September 15,1992.
These samples were combined for laboratory analysis. When all of the wells were
rechecked for the presence of DNAPLs on September 28,1992, no measurable thickness
of product was detected in MW-12 although product residue was noted on the tip of the
probe. No product was detected in any of the other wells. These findings show that free
product is present in only small quantities along a limited area of the northern boundary of
the site.

Groundwater (or product in the case of MW-12) from each well was analyzed for the
following:

• TGL BN (including TICs) - PAHs are a subset of BNs
• PCBs
• Total Dissolved Solids (TDS)
• Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium, Silver

The analysis of groundwater samples collected from wells MW-1, MW-2, MW-3, and
MW-4 was expanded to include the complete TCL and TAL. This expanded parameter list
was chosen for these locations to identify the nature of the contaminants migrating onto the
site. The results of these analyses are summarized on Tables 7,11, and 12, and the
Certificates of Analysis are included in Appendix X with Chain of Custody documents.
Figures 7-10 illustrate the distribution of various parameters in groundwater.

The concentration of TDS in water provides a measure of the overall quality and
suitability of water for use as potable water. Some concentrations and standards for TDS,
and the average and range of TDS concentrations detected at the CHS are:
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Concentration, ppm Media/Regulatory Limit_____
10,000+ Saline Water
1,000-10,000 Brackish Water

500 Safe Drinking Water Act (SDWA)
Secondary Maximum
Contaminant Level

3,288 Average TDS in CHS
Groundwater

1,100-8,030 TDS Range in CHS
Groundwater

As demonstrated by this information, the TDS at the CHS is typical of brackish water
and is far in excess of the SDWA limit for TDS. This finding is consistent with the site
being located on fill overlying a former salt marsh and bordering a saltwater river.
Examination of the TDS concentrations in each well, shown on Table 9, shows that the
impact is not related to a contaminant source but rather is representative of natural
conditions; in fact, the highest TDS concentration was detected in MW-4 where analyses
have not identified significant impact

Considering this information, the groundwater in the uppermost aquifer at the CHS is
) . not a potential potable water source because of its brackish nature. The EPA standard for

designating groundwater non-potable based on TDS is 10,000 ppm. However, this is not
a realistic standard considering the SDWA limit and historical area groundwater use.
Historically, wells on the Charleston Peninsula, especially in proximity to tidal rivers, have
been drilled to aquifers below the Cooper Formation because of the poor water quality in
the uppermost aquifer. Therefore, SDWA standards and South Carolina Class GB
standards should not be applicable to groundwater in the uppermost aquifer underlying the
site.

Figure 7 shows the total concentration of PAHs in the groundwater samples as well
as in the soil samples. Figure 9 is an isoconcentration map of total PAHs. Consistent with
the soil samples, this figure illustrates that:

• Contaminant concentrations are greatest in the northwestern portion of the site
closest to the former MGP.

• The area of the drainage easement is a preferential migration pathway as
demonstrated by the impact detected in wells MW-3 and MW-9.

• Impact from PAHs has not occurred in the southern portion of the site or directly
across the street from the former Fernoline Chemical Company where creosoting
operations are thought to have occurred. •- - -
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This distribution of contaminants indicates that the primary source of impact from
PAHs to the CHS is the former MOP. This conclusion is based on the presence of the
greatest impact located proximal to the MGP and the absence of impact located adjacent to
the former Fernoline Chemical Company.

Evaluation of metals detected in groundwater, summarized in Table 12, shows that
only lead and mercury concentrations appear to be elevated. Figure 10 illustrates the
distribution of these elements in groundwater, it shows that lead concentrations are elevated
in wells MW-3, MW-9 and MW-10, and mercury concentrations are elevated in well MW-
10. The concentrations detected in these wells are higher than those detected in wells closer
to the former MGP indicating that the former MGP is not the source of these elevated
metals.

The presence of elevated lead in wells MW-3 and MW-9, located along the drainage
easement, indicates that the impact may be related to surface water runoff. Considering the
history of the area, a potential source of lead is marine paints used at the former ship
building and repair industry that operated on the CHS and adjacent properties to the south
of the CHS. Another source of lead likely to have contributed to the elevated
concentrations in MW-3 and MW-9 is non-point source runoff from roadways. Elevated
lead concentrations are common along roadways because of the former use of lead
additives in gasoline.

PCBs were detected in groundwater samples collected from MW-7 and MW-10 at
concentrations of 1.23 and 4.91 ppb, respectively. The source of these PCBs in not
evident, the concentrations are relatively low, and the occurrences appear to be isolated.

Significant concentrations of VOCs were not detected in the analyses of MW-1
through MW-4, although mononuclear aromatic hydrocarbons were detected in MW-1 and
MW-3. However, as shown by Table 7, the maximum concentration of any of these
compounds was 71.3 ppb of xylene detected in MW-1. Toluene was detected in MW-2
and MW-4 at concentrations which are not indicative of significant impact. Odors similar
to turpentine were noted in soils and groundwater from MW-4. However, the compounds
causing these odors were not identified.

V.C • Surface Water and Sediment
Surface water samples SW-1 through SW-3 and sediment samples SD-1 through SD-

4 were collected from the Cooper River to provide an indication of the significance of
impact to the river in the vicinity of the CHS. The sample locations are shown on Figure 4
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• No impact from PAHs was identified at SD-3. This sample was collected less than
125 feet from the northern edg? of the site and nearer to the former MGP than any
of the other samples. If significant impact were migrating to the river via
groundwater discharges or overland surface water runoff, it would be reasonable
to expect that this sample would have been impacted.

Evaluation of metals and PCB data identifies the following:

• The highest concentrations were detected in SD-2, collected in the discharge area
of the outfall from the drainage easement In fact, sediments in the area of the
drainage outfall are the only area where PCBs were detected.

• The lead concentrations in SD-2 are over twice as high as any detected in soils at
the CHS during this study. With few exceptions, the concentrations of arsenic,
chromium, mercury, and PCBs are also higher than those detected in soils
collected from the CHS.

• Lead was detected in SW-2 and SW-3. Like the sediment samples collected at
these locations, lower lead concentrations were detected at SW-3.

These observations show that metals and PCBs, especially lead, are discharging to the river
through the drainage easement The elevated concentrations of metals and PCBs in SD-2
compared to soils on the CHS indicate that the source of metals is not the CHS; rather,
these contaminants probably originate from runoff in other portions of the drainage basin
which discharge through the outfall on the CHS.

The presence of lead in the SD-3/SW-3 sample, where no PAHs were detected,
further indicates that the metals impact is not caused by the MGP. The metals detected at
this location are likely related to surface water runoff from the adjacent Luden's Marine site
where ship repair is performed.

VI. EXPOSURE PATHWAYS
••••--f.V»i:-:; '-'•.:•- '

The evaluation performed as part of this and earlier investigations of the site and
surrounding sites provides significant data to evaluate potential exposure pathways to the
contaminants present on the CHS. Potential human exposure pathways to environmental
contaminants are through:

• Ingestion of impacted soils, water, or impacted foods, ,' ' i'
• Inhalation of impacted air
• Dermal exposure to contaminants contained in soils or water•^,-vz-.^'-

Significant potential environmental exposures from site contaminants would be through
discharges to the adjacent Cooper River estuary.
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except for location SD-4 which is shown on Figure 1. Relative to net flow in the river, the
locations are:

SD-l/SW-1 Immediately downstream and adjacent to the
southern edge of the CHS

SD-2/SW-2 Adjacent to the CHS in the discharge area of the
outfall from the drainage easement at the CHS

SD-3/SW-3 Approximately 125 feet upstream from the northern
edge of the CHS

SD-4 3/4 mile downstream from the site
The sample collection procedures are described in Appendix XH

All of the samples were analyzed for:
• TCL BN (including TICs) - PAHs are a subset of BNs
• PCBs
• Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium, Silver

The results of these analyses are summarized in Table 13, and the Certificates of Analysis
are included in Appendix X.

Table 13 shows that the highest concentration of PAHs in sediments were detected in
the downstream sample, SD-1. Lower concentrations were detected at the drainage outfall,
SD-2, and no PAHs were detected in the upstream sediment sample, SD-3, or in SD-4,
located 3/4 mile downstream of the site.

Organic compounds typical of the impact on the CHS and surrounding sites were not
detected in any surface water sample except SW-2. The presence of low concentrations of
naphthalene and 2-methylnaphthalene in this sample indicates that impacted groundwater
from either the CHS site and/or sites inland of the CHS is discharging to the river along die
drainage easement.

These findings show that discharges from the area of the CHS are impacting river
sediments in front of and at least a short distance downstream of the site. The distribution
of compounds indicates that the primary migration pathway to the river is via discharges
from the drainage easement This conclusion is based on the following:

• The highest contaminant concentrations were detected in SD-1 which was collected
near the southern end of the site where no impact from PAHs has been identified in
the subsurface soils or groundwater. This shows that the impact in SD-1 was not
the result of impacted groundwater seeping into die river, instead, it must have
resulted from inland sources discharging to the river through the storm water drain.

• Surface water discharging thrbugli die drainage easement contained low
concentrations of PAHs.
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As discussed in section V.A.i, surface soils (0"-6") on the CHS arc not significantly
impacted by organic contaminants with the exception of localized occurrences of PCBs.
Except for mercury, concentrations of metals detected in surface soils at the CHS are
comparable to background concentrations or typical naturally occurring concentrations.

An acceptable concentration of mercury in soils can be calculated from the Referenced
Verified Dose (RfD) of mercury. Based on the RfD of 0.0003 mg/kg/day for mercury, a
16 kilogram child could ingest 0.2 grams per day for five years of soil impacted with up to
24 mg/kg of mercury without exceeding the RfD. The assumption that a child would
consume 0.2 grams per day is conservative and is based on the amount of soil an unusually
active (pica) child would consume. The highest concentration of mercury detected in the
soil samples collected at the CHS is 1.37 mg/kg - far less than 24 mg/kg. Therefore, the
elevated concentrations of mercury on the site do not pose a health risk.

Since access to the site is restricted, there is no present threat from soil exposure to
the public from the localized PCBs in surface soils. However, based on the presence of
significant soil impact in the subsurface, individuals involved with excavation activities at
the site should be properly trained to avoid prolonged exposure to the subsurface soils.

Ambient air impact is not a potential exposure pathway from the contaminants on the
CHS because:

s • Widespread surface soil impact is not present
• The primary contaminants identified are non-volatile
• The site is covered with vegetation, thereby minimizing airborne dust

Previous evaluations of open excavations on the CHS have not identified a vapor phase
hazard. However, periodic ambient air monitoring should be performed during excavation
activities in areas of the site where significant subsurface impact has been identified.

Exposure to site contaminants through ingestion of groundwater is not a potential
exposure pathway since the groundwater in the uppermost aquifer is not potable. The
brackish groundwater is believed to be caused by the salinity of the adjacent Cooper River
and by the native soils which were part of a saltwater estuary until filled. Therefore, there
is no significant potential for the groundwater in the uppermost aquifer to ever be used as a
potable water source. The occurrence of an over 250 feet thick aquitard between the
uppermost aquifer and deeper usable aquifers will also prevent migration of contaminants
to these deeper aquifers.

There is also not a potential for contaminants to migrate to the surface water intakes of
drinking water supply systems. There are no intakes downstream or in a tidally connected
upstream location from the CHS.
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Earlier studies have identified elevated concentrations of contaminants in oysters and
blue crabs collected in the Charleston Harbor as summarized in the SSI performed by
DHEC and included in Appendix ffl. Ingestion of oysters and blue crabs which
bioaccumulate contaminants is a potential exposure pathway. However, the earlier studies
do not provide adequate data to identify the source of the contaminants.

Moreover, the PAHs found on the CHS and surrounding sites are common to many
products such as creosote timbers used in marine docks and fuel oils. The common
occurrence of these compounds suggests that the contaminants detected in the organisms
likely originate from many sources. However, regardless or whether these occurrences are
caused even in part by the impact on the CHS, efforts to minimize continuing discharges to
the river would be appropriate.

VII. MITIGATION AND CONTAINMENT
Based on the extent and nature of the contaminants detected at the CHS site,

remediation of the entire site is neither feasible nor warranted. Elimination of widespread,
relatively low concentrations of PAHs from an inhomogenous and largely fine-grained
matrix is not technically feasible. However, consistent with EPA policy, it is appropriate to
take measures to contain and mitigate the impact. Performing mitigation and containment
activities can 1) minimize potential future exposures and 2) minimize migration of
additional contaminants on to and off the site.

This investigation has confirmed that the area of the drainage easement is a
preferential migration pathway for contaminants - most of which apparently originate from
off-site sources. Closing this drainage way would minimize discharges of contaminants to
the Cooper River. The City of Charleston is presently in the process of rerouting this
drainage as part of a project intended to eliminate flooding of Calhoun Street and other
nearby areas. This project includes removing the storm water piping from the CHS.
Completion of this project will substantially reduce the discharge of contaminants to the
Cooper River.

Other potential mitigation and containment mechanisms will be determined as part of
subsequent studies. Regardless of the mechanism chosen, a primary consideration will be
evaluating and controlling the source of the impact, which is located on an adjoining site.

VIII. CONCLUSIONS
This ESI provides a significant volume of detailed information about the history and

environmental condition of the CHS. The data shows that the soils and groundwater of
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../ portions of the site are impacted-but to a lesser extent than that found on some
surrounding sites. This variation in severity is likely related to: 1) the relatively recent
filling of the CHS compared to adjoining sites, 2) the relatively limited industrial use of the
site, and 3) the short duration of site use.

The field and analytical data support the conclusion that the contaminants on the site
do not present a significant threat to human health. Exposure to isolated areas of
significantly impacted surface soil and to contaminants while performing subsurface
excavations are the only potential exposure pathways on the site. Furthermore, the
exposures in these cases represent a chronic risk rather than an acute risk.

Use of groundwater as a present or future potable water source is also not a
consideration at the CHS because of the naturally brackish nature of the uppermost aquifer.
The contaminants present in the uppermost aquifer also will not migrate to usable aquifers
due to the presence of over 250 feet of impermeable strata between the uppermost aquifer
and potable water aquifers. This conclusion assumes that significant volumes of additional
contaminants do not migrate to the CHS from surrounding sites.

The City of Charleston's removal of the stormwater drain system, which is the
primary contaminant migration pathway to the Cooper River, will substantially reduce
migration of contaminants to the Cooper River. Additional containment and remediation
measures, which will be identified and implemented in future activities, will further protect
the environment from discharges. To maximize the success of these measures, the source
of impact must be controlled or eliminated. Since the source of the impact is on an
adjoining site, these additional activities should be coordinated with the parties responsible
for the adjoining sites.

As acknowledged by the EPA, complete removal of DNAPLs such as PAH
compounds from fine grained soils is not technically feasible using presently available
technologies. However, in the event that remediation of the site becomes necessary in the
future, emerging technologies which show promise, such as in-situ bioremediation, could
be employed. These technologies remediate impacted materials in place, do not require
significant excavation, and do not interfere with normal site activities.

I
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TABLE 1
CHAIN OF TITLE - DOCKSIDE II
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DEED
REFERENCE

GRANTOR GRANTEE DATES OWNED
BY GRANTEE

COMMENTS

H16D.661 George E. Campsen, Jr. United States 12/18/86 to

C151.288 William J. Oetyens

C151.283 Deytens Shipyard,
Inc.

George E. Campsen,
Jr.

William J. Detyens

Tract A
1/15/86 to
present

Tract B
1/15/86 to
12/18/86

1/15/86 to
1/15/86

Conveyance of Tract
B consisting of 4.15
acres high land and
3.48 acres submerged
land. Use of resi-
dual tract retained
by Grantor 1imited
to food service,
gift shop, lounge,
dwelling unit and
admln-istrative
offices.

Conveyance of 4.81 acres
high land and 4.1 acres
submerged land.

Conveyance of 4.81 acres
high land and 4.1 acres
submerged land.

H93.383 Edward K. Pritchard, Detyens Shipyard, 9/30/69 to
et al Inc. 1/15/86

19.036 acres plus certain
personal property
described in Deed
P72, 199.



TABLE 1 (cont
CHAIN OF TITLE - DOCKSIQE II

Page 2

DEED
REFERENCE

H92.282

GRANTOR

Edward K. Pritchard,
et al

P72.199 United States

GRANTEE

Detyens Shipyard,
Inc.

DATES OWNED
BY GRANTEE

9/30/69 to
1/15/86

Edward K. Pritchard, 1/24/61 to
et al 9/30/69

COWOTS

19.036 acres plus certain
personal property described
1n Deed P72, 199.

19.036 acres plus personal
property consti-
tuting the Naval Industrial
Reserve Shipyard.

Order of Charleston Ship-
District building and
Court dated Drydock Company,
5/14/57 et al
Case #5487

United States 5/14/57 to
1/24/61

17.11 acres and miscel-
laneous buildings.

C38.15 Matthew A. Mc-
Laughlin, Or.,
Master

Charleston Dry-
dock Company

8/7/34 to
5/14/57

Master's Deed. In this
Deed two separate tracts
described as
•Parcels I and II" and
"Parcel XII" are merged.
The resultant property
as merged encompasses
the subject property.
"Parcels I and II" are
described in Plat Book
C, Page 3. "Parcel XII"
is described in
Plat Book A, Page 120.
Hereafter, separate title
chains will be
traced for "Parcels I
and II" and "Parcel XII"
as described in Deed
C38, 15.



TABLE 1 (conti.̂
PARCELS I AND II

DEED
REFERENCE

R29, 72

Y25, 617

Y25, 420

Y25, 111

F23.79

GRANTOR

Yalk and
Murdoch Co.

Charles V. Boykin

William H. Mlxson

Charleston Basket
and Veneer Mfg. Co.

G. H. Sass, Master

GRANTEE

Charleston
Orydock and
Machine Co.

Valk and
Murdoch Co.

Charles V.
Boykin

William H.
Mixson

Charleston
Basket and

DATES OWNED
BY GRANTEE

10/22/19 to
8/7/34

4/23/14 to
10/22/19

1/9/14 to
4/23/14

5/25/11 to
1/9/14

1/20/98 to
5/25/11

COMMENTS

Conveys business
assets and buildings.

No Indications as to
use or personal
property conveyance.

Conveys buildings and
Improvements known as
"Vennings Wharf".

No indications as to
use or personal
property conveyance.

Master's Deed. No in-
dications as to use
or personal property
conveyance.
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TABLE 1 (cont
PARCEL XII

DEED
REFERENCE

GRANTOR GRANTEE DATES OWNED
BY GRANTEE

COMMENTS

KZ9, 449

H27, 577

L21, 319

XN20, 763

Interstate
Land Holding Co.

Fredrlck Ayer

Ferollne Chemical
Co.

George C. Moore

Charleston
Drydock and
Machine Co.

Interstate
Land Holding
Co.

Fredrick Ayer

Ferollne
Chemical Co.

7/12/20 to
8/7/34

5/28/17 to
7/12/20

3/3/92 to
5/28/17

5/8/87 to
3/3/92

No Indication as to
use or personal property
conveyance.

No Indication as to
use or personal property
conveyance.

Includes machinery,
buildings, tanks and
other personal property
on the premises.

Deed not reviewed.



TABLE 2
SUMMARY OF PREVIOUS ASSESSMENT ACTIVITIES

December 1987 - Clark G. Reynolds - CHS - "Historical Study, Fort Sumter
National Monument, Dockside II" - research of site and area history

November 1988 - Soil Consultants, Inc. - Calhoun Park - geotechnical borings
for proposed stormwater pump station ,

March 1989 - Soil Consultants, Inc. - Calhoun Park - geotechnical borings for
proposed stormwater pump station, one soil sample analyzed by Davis and
Floyd

March 1989 - Soil Consultants, Inc. - CHS - geotechnical borings

April 1989 - Soil Consultants, Inc. - CHS - geotechnical borings

September 1989 - Davis and Floyd, Inc. - "Calhoun Park Site Investigation
Report, Health Hazard Assessment" - near surface and shallow subsurface
soil screening and lab analysis

November 1989 - Davis and Floyd, Inc. - CHS - two shallow soil samples
analyzed for Appendix DC parameters

April - May 1990 - Soil Consultants, Inc. - CHS (Aquarium portion) -
geotechnical borings

November 1990 - Chen Northern, Inc. - CHS - "Environmental Site
Investigation" -14 shallow soil samples analyzed

December 1990 - Davis and Floyd, Inc. - "Ansonborough Homes, Preliminary
Soils Investigation" - surface and shallow subsurface soils screened with
field organic vapor meter and 27 shallow subsurface soils analyzed

December 1990 - Davis and Floyd, Inc. - "Initial Groundwater Investigation for
the Calhoun Park/Ansonborough Homes Sites," - six shallow groundwater
wells installed and samples analyzed

April 1991 - Keystone Environmental Resources, Inc. - SCE&G site - "Work
Plan, Phase I Investigation, Soil and Groundwater, Former Manufactured
Gas Plant Site, Charlotte Street" - surface soil sample results and plan for
soil and groundwater sampling and analysis

April 1991 - Soil Consultants, Inc. - CHS (Aquarium portion) - seven test pits
to observe debris thickness

May 1991 - Chen Northern, Inc. - CHS - "Preliminary Assessment Report" -
evaluates release pathways

August 1991 - Davis and Floyd, Inc. - "Health Risk Assessment for Calhoun
Park/Ansonborough Homes Site" - surface soil, surface water, and air
analyses

GENERAL ENGINEERING LABORATORIES
2040 Savage Road • P.O. Box 30712 • Charleston, SC 29417

Phone (803) 556-8171 • FAX (803) 766-1178



TABLE 2 (CONTINUED)

SUMMARY OF PREVIOUS ASSESSMENT ACTIVITIES

August 1991 - South Carolina Department of Health and Environmental Control
- "Preliminary Assessment Report - Calhoun Park/Ansonborough Homes" -
research of site history and summary of available data

October 1991 - General Engineering Laboratories - CHS (Aquarium portion) -
analysis of subsurface soil and air samples in preparation for execution of a
test pile program

January 1992 - General Engineering Laboratories - CHS (Aquarium portion) -
"Safety Training Program" - safety training for pile driving personnel

June 1992 - South Carolina Department of Health and Environmental Control -
"Site Screening Investigation, Calhoun Park/Ansonborough Homes/ Coal
Gas" - analysis of surface soil, surface water, sediment, groundwater, and
air samples

July 1992 - General Engineering Laboratories - "Expanded Site Inspection
Plan" - plan for executing the Expanded Site Inspection including findings of
Preliminary Site Inspection

GENERAL ENGINEERING LABORATORIES
2040 Savage Road • P.O. Box 30712 • Charleston, SC 29417

Phone (803) 556-8171 • FAX (803)766-1178



TABLE 3 - ANALYTES DETECTED IN SURFACE SOIL (0" TO 6")*

Charleston Harbor Site
Charleston, South Carolina

ANALYTE
SSMSSSSSSS:̂

PCB-1248,ug/kg
PCB-1254,ug/kg
PCB-1260, ug/kg

arsenic, mg/kg
barium, mg/kg
cadmium, mg/kg
chromium, mg/kg
mercury, mg/kg
lead, mg/kg
Total B/N TlCsf

~ = Not Analyzed
U = Not Detected

S-l**
VWfm&tfiVf&ffiffKXVf

88800
U
U

8.82
51.3

0.4 12J
27.7
1.02
137

0

S-3
XVtffffffXfifSi&fSSmffXU

U
U
U

4.99
40.8

U
201

0.248
146

0

S-4
3g^W:Z&aWi*>*®ffi»x

U
U
U

5.75
34.4

U
10.3

U
7.27

0

S-6
:î Ŝ :::;x>?|::$:>̂ $::::̂ ::>̂ S:

U
494
479

4.72
17.6

U
14.7

U
109

0

S-8
VK*SW*t$f($f*&fSitftSfi

1050
U
U

7.84
33.2

U
21.8

v 0.585
121

0

S-9
XXXtKfVXXX&XXiUl&fX:

U
181
216

8.12
35.5

0.789J
28.1

0.835
151

0

Control***
SS-01

wxsfissi&exufxixm
U
U
U

U
U
U

600
U

82
—

* No Target Compound List Base/Neutral compounds, including Polynuclear Aromatic Hydrocarbons, were detected in surface soil.
** Soil sample locations correspond to monitoring well locations. For example, S-l was collected at the location of well MW-1.
*** Control concentrations taken from DHEC's "Site Screening Investigation" which is included as Appendix IV.
t Base Neutral Extractable Tentatively Identified Compounds (PAHs are a subset of B/N) |

Control
SS-02

vtiifsffffxiffxim
U
U
U

0.99
62
U
9
U

150
—



TABLE 4 - ORGANIC COMPOUNDS DETECTED IN SOIL AT THE WATER TABLE (3'-4')

Charleston Harbor Site, Charleston, South Carolina
Concentrations in jig/kg

ANALYTE
S:?:S f̂fiSStt!V:*£x*^̂

PCB-1248

2-methylnaphthalene
benzo(a)pyrene
acenaphthene
anthracene
ehrysene
dibenzofuran
fluoranthene
fluorene
Indeno(l,2,3-c1d)pyrene
naphthalene
phenanthrene
pyrene
Total B/N TICs**

TOTAL TCL PAHs DETECTED***
<- , , , .,

J= Estimated Concentration
U= Not Detected

S-l*
3'-4'

SSS^JJiSfiSSSi

225000

1980J
3830

U
2410J
4400J
529J

U
2230J

-"1600J
1680J
6760
7820

0

18410

S-3
3'-4'

?S:;s8ss"»i¥ssj
U

U
U
U
U
U
U
U
U
U
U
U
U

80392

0

S-4
3'-4'

U

U
U
U
U
U
U
U
U
U
U
U
U

4472

0

S-6
3'-4'

U

U
U
U
U
U
U
U
U
U
U
U
U

34136

0

S-8
3'-4'

zmmxmm
U

U
U
U
U
U
U
U
U
U
U
U
U

60975

0

S-9
3'-4'

yffffifffMfsmSSi:
U

U
U

30200
27000

U
17500
52400
27000

U
17500
90500
42900
39682

305.000

S-10
3'-4'

:*JSHs4:SS5:i::S¥SwH:::

U

U
U
U
U
U
U

3250J
U
U
U
U

2850J
0

6100

S-ll
3'-4'

88SS&S3SSSS&BB

U

U
U
U

11200J
U
U

11200J
U
U
U

11200J
9640J
28916

43240
• o

* Soil sample locations correspond to monitoring well locations. For example, S-l was collected at the location of well MW-1.
** Base/Neutral Extractable Tentatively Identified Compounds (PAHs are a subset of B/N)
*** Target Compound List Polynuclear Aromatic Hydrocarbons

S-12
3'-4'

gSSJSBjSSSSgSSia'.

U

U
U
U
U
U
U
U
U
U
U
U
U

7390

0



TABLE 5 - METALS DETECTED IN SOIL AT THE WATER TABLE (3'-4')

Charleston Harbor Site
Charleston, South Carolina

Concentrations in mg/kg

ANALYTE
ssraaraww:;:;*^^
arsenic . ... .
barium
cadmium
chromium
lead
mercury
selenium

J - Estimated Concentration
U - Not Detected

S-l*
3'-4'

mss&mmm
8.60
34.6

0.194J
21.5
77.5

0.213
U

S-3
3'-4'

vZs&mmm
2.70
18.8

U
11.7
15.3

0.014J
U

S-4
3'-4'

?s;*;™*si;?;H;;*̂
4.92
43.5

0.188J
7.17
89.7
0.19

U

S-6
3'-4'

%l&Sl&^$SSfSS!Pi

6.97
34.1

0.083J
10.1
34.6
0.05

5.11J

S-8
3'-4'

$:::::y:fe:?:̂ :S$::::x::

6.18
14.6

U
8.97
4.57

0.043J
3.15J

S-9
3'-4'

mmmmmi
9.73
43.8
3.01
37.7
340

0.486
2.70J

S-10
3'-4'

JS?SfflSS?iftSSwi

37.8
329

1.90J
21.1
539

0.159
U

S-ll
3'-4'

mmmmmm
10.3
16.7

U
28.6
19.6
1.37

U

S-12
3'-4'

mzmmmm
10.4
19.1

U
7.14
5.69
0.01

U

* Soil sample locations correspond to monitoring well locations. For example, S-l was collected at the location of well MW-1.



TABLE 6 - SEMI-VOLATILE ORGANIC COMPOUNDS LIST DETECTED
IN SOIL AT THE INTERFACE WITH THE UPPERMOST AQUITARD

Charleston Harbor Site, Charleston, South Carolina
Concentrations in Hg/kg

ANALYTE
^mmmmmmtmm&wmmms&mmm
PCB-1248

2-methylnaphthalene
acenaphthene
anthracene
benzo(a)anthracene
benzo(a)pyrene
benzo(b)fluoranthene
benzo(ghi)perylene
benzo(k)fluoranthene
chrysene
dibenzofuran
fluoranthene
fluorene
indeno(l ,2,3-c,d)pyrene
naphthalene
phenanthrene
pyrene
Total B/N TICs**

TOTAL TCL PAH DETECTED***

U= Not Detected

S-l*
T-9'

vwsmvfs&mz:
U

565000
268000
623000
471000
457000
406000
123000
304000
406000
428000

1010000
652000
101000

1300000
1680000
841000

0

9635000

S-3
9'-13'

:;:;:;:;:-:¥:•:•:>>-:>¥:::¥:•:•::::

U

U
U

5230J
U

6410
U
U
U
U
U

9800
5840

U
11100
17000
9150

0

64530

S-4
ll'-13'

::raWS¥:WSSW:W:

U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

10798

0

S-6
12.5'-14'

SS35SSSSW&SKSSS

U

U
U
U
U
U
U
U
U
U
U

10500
4300J

U
11800

U
13400

0

40000

S-8
19'-23'

WfifffiiifitSXiff:

U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
0

0

S-9
13'-1T

*:¥:»*:¥:¥:W:¥SSW:

U

31400
27500
24000

U
U
U
U
U
U

19600
35300
27500

U
47100
72500
31400

100975

316300

* Soil sample locations correspond to monitoring well locations. For example, S-l was collected
at a depth 7'-9' below land surface at the location of well MW-1.

** Base/Neutral Exlractable Tentatively Identified Compounds (PAHs are a subset of B/N)
*** Target Compound List Polynuclear Aromatic Hydrocarbons

S-10
10'-12'

SSJWSJW:**:*:;::**

141

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

23076

0

S-ll
27'-31'

•::X%:x-:¥>:x:-:;::x¥ft¥:

U

U
U

4320
U
U
U
U
U
U
U
U
U
U
U

3700
U

3086

8020

S-12
13M51

wswsjissswssffi
54500

13600
5440J

U
8840
6800
4080

U
U
U

4760J
19000
8840

U
46900

U
16300
21088

134560



TABLE 7 - VOLATILE ORGANIC COMPOUNDS DETECTED
IN SOIL AT THE UPPERMOST AQUITARD AND IN GROUNDWATER

Charleston Harbor Site
Charleston, South Carolina

Concentrations in parts per billionf

ANALVTE
wmwMmammmmwmmmm
acetone**
benzene
carbon disulfide
elhylbenzene
methylene chloride**
styrene
toluene
xylenes (total)

Total VOCTICs***

J= Estimated Concentration
U= Not Detected

S-l*
7'-9'

m®S®m!mS:

1040
4720

U
1600
337
492

4060
9570

26720

S-3
9'-13'

wmmmsm
454

U
U
U

150
U
U

97.5

743

S-4
ir-131

wm-ss&mm
590

U
U
U

125
U
U
U

1428

1
>:
£
:•:•

|
4

1

1

1
••.•:

:•:•

1
|
P
|$

:•:
xj

MW-1

iSS-SSSSJSSSSSs
111

36.2
U

23.7
14.5

U
24.7
71.3

445

MW-2

SSSSSSSSSSi-ffiSS:

140
U

5.75
U

17.1
U

2.38J
U

105

MW-3

fflSBJSSSSSJSsK

183
10.6

U
4.14J

L_ 25.9
U

22.2
41.8

190

* Soil sample locations correspond to monitoring well locations. For example, S-l was collected
at a depth 7'-9' below land surface at the location of well MW-1.

** Methylene chloride was detected in the laboratory blank, field blank, and trip blank.
Acetone was detected in the Field blank and trip blank.

*** Volatile Organic Tentatively Identified Compounds
t ppb may be equated to ng/kg for soil samples and jjig/1 for groundwatcr samples.

MW-4

mmsms-mf
623B

U
U
U

15JB
U

4.10J
U

230



TABLE 8 - METALS DETECTED IN SOIL AT THE INTERFACE
WITH THE UPPERMOST AQUITARD

Charleston Harbor Site, Charleston, South Carolina
Concentrations in mg/kg

ANALYTE
m&mmm®®i%ms8®mmm®®m®
aluminum
arsenic
barium
jeryllium
cadmium
calcium
chromium
cobalt
copper
iron
lead
magnesium
manganese
mercury
nickel
potassium
selenium
silver
sodium
vanadium
zinc

J= Estimated Concentration
U= Not Detected
- = Not Analyzed

S-l*
7'-9'

mmwmmS:
7320
16.3
15.4

0.619J
U

2940
15.5

2.43J
10.6

10700
30.7

2100
88.4

0.275
5.11
1190

U
U

2820
22.3
25.6

S-3
9'-13'

%&$8®smmZ
6990
7.24
33.8

0.564J
U

10100
15.1

2.35J
23

11100
144

3030
98.6

0.646
5.75
1450

U
0.0294J

6120
18.8
29.7

S-4
ll'-13'

msmfwwm
3280
7.55
7.00

0.422J
0.0440J

10100
10.3

1.71J
1.83J
7810
4.07
2000

152
U

2.94
1020

U
U

1730
11.4
11.3

S-6
12.5'-14'

wmw®m&
—

7.07
12.1

—
0.043J

—
9.73

—
—
—

9.83
—
—

0.04J
—
—

1.68J
—
—
—
—

S-8
19'-23'

•sss-w-jsjsis;;
—

4.98
15.9

—
U
—

8.74
—
—
—

15.9
—
—

0.020J
—
—

1.07J
—
—
—
—

S-9
13'-17'

W®smm®
—

6.29
36.3

—
0.277J

—
8.73

—
—
—

118
—
—

0.583
—
—

1.091J
—
—
—
—

S-10
10'-12'

mmmmm
—

6.16
17.1

—
0.050J

—
7.36

—
—
—

61.3
—
—

0.057J
—
—

0.473J
—
—
—
—

S-ll
27'-31'

tmmrnssmm
—

14.8
10.1

—
U
—

17.6
..
—
—

8.16
—
—
U
—
—
U
—
—
—
—

S-12
13'-15'

mwsmMx
—

19.0
11.1

—
U
..

19.0
„
—
—

6.99
,.
—

0.0450J
—
—
U
—
—
..
—

* Soil sample locations correspond to monitoring well locations. For example, S-l was collected
at a depth 7'-9' below land surface at the location of well MW-1 .



TABLE 9 - ORGANIC COMPOUNDS LIST DETECTED IN
SOIL 2' TO 51 INTO THE UPPERMOST AQUITARD

Charleston Harbor Site, Charleston, South Carolina
Concentrations in |ig/kg

ANALYTE

PCB-1248

2-methylnaphthalene
acenaphthene
anthracene
benzo(a)anlhracene
benzo(a)pyrene
benzo(b)fluoranthene
benzo(ghi)perylene
benzo(k)fluoranlhene
chrysene
dibenzofuran
fluoranthene
ftuorene
indeno(l ,2,3-c,d)pyrene
naphthalene
phenanthrene
pyrene
Total B/N TICs**

TOTAL TCL PAHs DETECTED***

J= Estimated Concentration
U= Not Detected
-- = Not Analyzed

S-l*
13'-15'

1560

U
U

4490
U
U
U
U
U
U

55 U
2460J

U
U

1840J
3850J
2170J

0

15361

S-3
17'-19'

U

U
U

4940
U

2660J
30000

U
U
U

3700
9470
4530

U
13200
15200
7820

31685

91520

S-4
1S'-17'

U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

3042

0

S-6
18'-20'

U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
0

0

S-8
26'-30'

0.185J

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

'

0

S-9
23'-25'

U

20600
16400
16400
13200
7940

7410J
U

7410J
11600
11100
31200
16400

U
9520

55000
23300

127493

247480

* Soil sample locations correspond to monitoring well locations. For example, S-l was collected
at a depth 13'-15' below land surface at the location of well MW-1.

** Base/Neutral Extractable Tentatively Identified Compounds (PAHs are a subset of B/N)
*** Target Compound List Polynuclear Aromatic Hydrocarbons

S-12
19'-21'

U

14600
2860J
11100
9720
6250

6940J
4860J

U
6940
7640

25700
11100

U
70100
35400
21500
19445

234710



TABLE 10 - METALS DETECTED IN SOIL 2' to 5'
INTO THE UPPERMOST AQUITARD

Charleston Harbor Site
Charleston, South Carolina

Concentrations in nig/kg

ANALYTE
mwmvxzzttx^szmzzmmmmsms
arsenic
barium
cadmium
chromium
lead
mercury
selenium
silver

J= Estimated Concentrations
U= Not Detected

S-l*
13--15'

wmmsxixsm!
14.4
8.80

U
17.1
4.12

U
U
U

S-3
17'-19'

KSs™S5S*SS::SB

4.80
32.1

U
9.47
110

0.814
U

0.130J

S-4
15'-17'

mmssgmm
3.74
5.10

0.065J
8.05

2.43J
U
U
U

S-6
18'-20'

&w&3&y$38*y8&
6.20
8.05

0.1 17J
13

4.16
0.014J

U
U

S-8
26'-30'

mmM&ampf.
8.81
7.01

U
12.3
3.48

0.005J
0.185J

U

S-9
23'-25'

8.59
22.1

U
9.39
61.0

0.262
0.593J

U

* Soil sample locations correspond to monitoring well locations. For example, S-l was collected
at a depth 13'-15' below land surface at the location of well MW-1.

S-12
19'-21'

mrnsmmm
14.2
8.67

U
15.6
4.81

0.013J
U
U



TABLE 11 - ORGANIC COMPOUNDS LIST DETECTED IN GROUNDWATER AND FREE PRODUCT

Charleston Harbor Site, Charleston, South Carolina
Concentrations in [ig/l

COMPOUND

1 ,2-dichlorobenzene
1 ,4-dichlorobenzene
2,4-dimethylphenol
2-methylnaphthalene
acenaphthene
acenaphthylene
anthracene
dibenzofuran
fluoranthene
fluorene
naphthalene
phcnanthrcnc
pyrene

benzo(a)anthracene
benzo(a)pyrene
benzo(ghi)perylene
benzo(k)fluoranthene
chrysene
indeno(l,2,3-c,d)pyrene

Total B/NTICs**

TOTAL TCL PAHs DETECTED***

PCB-1248

J= Estimated Concentration
U= Not Detected

MW-1

U
U
U

480
240J

U
U

195J
240J
240J
2560
600

240J

U
U
U
U
U
U

240

4795

U

MW-2

U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U

0

0

U

1

MW-3

U
U

10.5J
130
50J

U
50J
80J
80J
100
370
210
70J

U
U
U
U
U
U

140

1040

U

* Sample of free product collected and analyzed from well MW-12.

MW-4

U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U

437

0

U

MW-5

0.816J
0.905J

U
7.0J

21
U
10

4.56J
13
18
U

37
12

U
U
U
U
U
U

29

124

U

** Base/Neutral Extractablc Tentatively Identified Compounds (PAHs are a subset of B/N)
*** Target Compound List Polynuclear Aromatic Hydrocarbons

MW-6

U
U
U
U

76
51
20
71
22
89

1130
150

18

U
U
U
U
U
U

476

1627

U

MW-7
wmmmm

U
U
U

60
110

U
U

60
U

90
90
90

120

U
U
U
U
U
U

70

620

1.23

MW-8

U
U
U

80
60
U
U

48J
U

50
570
120

U

U
U
U
U
U
U

443

928

U

MW-9

U
U
U

72
109
31
22
53
35
76

240
99
26

U
U
U
U
U
U

187

763

U

MW-10

U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U

0

0

4.91

MW-11

U
U
U

140
130

U
U

44J
U

47
290
70
U

U
U
U
U
U
U

150

724

U

MW-12*

U
U
U

2160000
773000

U
507000
347000

1040000
667000

2530000
2050000
1230000

507000
347000
187000J
587000
400000
187000J

31997

13332000

U



TABLE 12 - TARGET ANALYTE LIST PARAMETERS DETECTED IN GROUNDWATER AND FREE PRODUCT

Charleston Harbor Site, Charleston, South Carolina
Concentrations in mg/l

ANALYTE

aluminum
antimony
arsenic
>arium
calcium
cadmium
chromium
cobalt
copper
iron
lead
magnesium
manganese
mercury
nickel
potassium
selenium
sodium
thallium
zinc
vanadium

cyanide
total dissolved solids

MW-1

1.34
0.002J
0.003J
0.279

145
U

0.007J
U

0.0 17J
40.3
0.02
13.7

0.892
U

0.006J
5.85

U
47.6

U
0.032J
0.004J

0.079
—

J= Estimated Concentration
U= Not Detected
-- = Not Analyzed

MW-2

4.68
0.003J
0.005
0.303

267
U

0.01 U
0.002J
0.020J

22.7
0.046
85.6

0.739
U
U

43.6
U

324
0.002J
0.026J
0.012J

0.014
1930J

MW-3

2.93
0.002J
0.004J
0.458

327
U

0.01 U
U

0.024J
34.9

0.123
188

2.58
U

0.015J
48.5

U
5100

U
0.132

0.001J

U
6170J

MW-4

0.49
0.002J
0.006
0.09
178

U
0.006J

U
0.004
4.00

0.006
327

0.84
U
U

182
U

5090
0.002J
0.003J

U

U
8030J

* Sample of free product collected and analyzed from well MW-12.

MW-5

—
~

o.oou
0.218

—
U

0.003J
—

'
-

0.004J
—
~
u
—
—
U
-
—
—

.
—
—

1160J

MW-6
..
—

0.006
0.235

—
U

0.010J
—
—
—

0.01
—
—
U
—
—

U
—
—
—
—
—
—

1510J

MW-7

..
—

0.002J
0.137

—
U

0.003J
—
—
—

0.002J
—
—
U
—
—

U
—
—
—
—
—
—

2900J

MW-8
„
—

0.02
0.272

—
U

0.031
—
—
—

0.015
—
—
U
—
—

U
—
—
—
—
—
~

4580J

MW-9

—

—

0.004J
0.408

„
O.OOU
0.021J

—
..
~

0.162
—
..
U
..
..
U
—
—
—
—
—
—

3900J

MW-10
--

—

0.005
0.266

—
U

0.028J
—
—
—

0.216
—
—

0.370J
—
—
U
—
—
—
—
—
—

1100J

MW-11
„

...

0.042
0.137

..
U

0.010J
—
—
..

0.007
..
..
U
—
..

U
—
—
—
—
—
—

4620J

MW-12*
__

..

5.53
14.9

—
0.230J

2.80
—
..
—

24.1
—
—

0.604
—
..

1.16J
—
—
—
—
—
—
—



TABLE 13 - ORGANIC AND INORGANIC PARAMETERS DETECTED IN
SEDIMENTS AND SURFACE WATER OF THE COOPER RIVER ESTUARY

Charleston Harbor Site, Charleston, South Carolina
Parameter
PCB-1254, ppb*
PCB-1260, ppb

2-methylnaphthalene, ppb
benzo(a)anthracene, ppb
benzo(a)pyrene, ppb
chrysene, ppb
dimethylphthalate, ppb
fluoranthene, ppb
naphthalene, ppb
pyrene, ppb

arsenic, ppm*
barium, ppm
cadmium, ppm
chromium, ppm
mercury, ppm
lead, ppm

Total BN TlCs, ppb**
-- = Not Analyzed

SD-1
U
U

U
2020J
1010J
2020J
6330

3740J
U

4340J

15.2
18.1

U
21.1

U
62.6

0

SD-2
2740
688

U
483J

U
1060J
2890
1340J

U
U

28.4
177

2.09
170

0.215
1140

0

SD-3
U
U

U
U
U
U

2680
U
U
U

8.26
32.3

U
16.1

U
209

0

* ppb may be equated to ug/kg for sediment samples and ug/1 for water san
ppm may be equated to mg/kg for sediment samples and mg/1 for water s£

SD-4
• U

U

u
U
u
u
u
u
u
u

8.65
7.17

U
9.57

U
8.29

—

uples
imples

** Base/Neutral Exlractable Tentatively Identifed Compounds (PAHs are a subset of B/N)

SW-1
U
u
u
u
u
u
u
u
u
u
u

0.017J
u
u

u
u

189

SW-2
U
u

3.87J
U
U
U
U
U

2.87J
U

U
0.024J

U
U

U
56

—

SW-3
U
U

U
U
U
U
U
U
U
U

0.003J
0.023J

U
U
U

6.18

94
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HISTORICAL STUDY:

FORT SUMTER NATIONAL MONUMENT "DOCKSIDB II"

CHARLESTON, SOUTH CAROLINA

Clark G. Reynolds

Property tracts 01-114 and 01-115— hereinafter referred

to as "the site"— at the foot of Calhoun Street (Boundary

Street until 1850) were both undeveloped until 1767, after

which they took on two distinctive "chain's" of ownership and

character.. They did not merge again until brought under

common ownership in 1920. In the interim the "south side"

(01-114) of the site was filled in for permanent wharves,

while the "north side" (01-115) remained generally aquatic —

marsh and/or dredged water—though with occasional piers and

temporary buildings. This remained the case down to 1938, the

end of the purview of this historical study,

In general, the site was used for docking merchant ships

and occasionally warships, though the records rarely separate

the activities of the wharves which ran from the south side

into the adjacent property south of that. Usually, that whole
waterfront was simply "G-adsden's Wharf11 or "Marshall's Wharf."

By 1938, therefore,- the site may well have contained archeo-

logical items from ships and wharves which utilized it. How

greatly any such items were disturbed or destroyed by the

adding of fill or by dredging is unknown.

The City Engineer map of 1946 and Alfred 0, Halsey map

of 1949, both identical (Maps 1, 2)^ show the east side of the



f

-2-

city with, the prehistoric coastline configuration superimposed.

At that time the shoreline fronted present Washington Street,

with a tidal inlet penetrating to the center of the peninsula

along what is now Calhoun Street,, The site was located well

out in the harbor and thus unconducive to human settlement. In

any case, no archeological studies have been made of the water-

front of. the east side of the city, and thus no prehistoric

settlements are knownc
She Maurics Mathews map (Map 3) from about 1685* though

crude-, shows the old Indian Broad Path along the center of the
2peninsula aid affirms the basically aquatic nature 'of the site«

!I!he Grand Model map by Edward Crisp of about 1704 (Maps 4, 5),

though varying over the shape, of the Calhoun Street inlet,'

snows the site to be. well outside the first city walls and still

underwatero

As the city expanded northward, the shoreline was gradually

filled in and plans laid for more streets, The 1*739 Ichnography

("ground plan") (Map 6) shows Boundary Street laid out and

adjacent ar.eas becoming marshlands., although the site was still

inundated. The "Plan of Charleston" (Map 7) probably dates from

the 1760a, when Christopher G-adsden began to develop Middlesex

1:, Steiren D. Smith, Deputy State Archeologist, to the author,
December 10, 1987; conversation with Martha Zierden, Charleston
Museum, one of the. coauthors of the first east 4side study:

• Dale Rosengarten, et alt Between the Tracks; Charleston's Bast
Side During the Nineteenth Century (The Charleston Museum
ArchBological Contributions 17, Sept, 1987),

2.. Library of Congress, reproduced from Isabella G, Leland,
Charleston; Crossroads of History (Woodland Hills, Calif,:
Windsoor, 1980), p. 3.

3. Library of Congress, in ibid., ps 7«
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on newly-filled land, and Boundary Street formed the northern

terminus of that district and the city. The site was probably
becoming marshy at this time and was bordered on the waterfront

to the south by Anson's Landing.4"
In 1767 Gadsden began construction of his famous wharf,

by his own claim the largest in North America and certainly

true for the Southern colonies. In that year he advertised for

pine logs to be used as pilings. The work consumed seven years

and included as its northern end the south aide of the site.

In 1768 he made an agreement with his neighbor, Alexander

Mazyck, to establish not only what became the east end of

Boundary Street but a canal extending from it between their

properties. Gadsden's plan for Middlesex and his Wharf (Map 8)

reveals the canal which would eventually become the lower part

of Boundary Street. This canal was therefore to bisect the

site, but subsequent evidence differs over the completion date
of the canal»

Gadsden advertised in the South Carolina Gazette on March

8, 1773 that the entire front of his Wharf was completed and

ready for business, the rest (warehouses, buildings) nearly

done, and that two ships had already been completely loaded

with wares at the "North End." This was the section of the
^

4« Ibid,. p. 23; Agreement between Christopher Gadsden and
Alexander Mazyck, 1768 (CCHMC I#3, p. 4).

5. Gadsden-Mazyck agreement; E. Stanley Godbold and Robert
Woody, Christopher Gadsden and the American Revolution
Znoxville: University of Tennessee Press, 1982), p. 73;
"Plan of Lands Belonging to Christ. Gadsden, Esq." (CCRMC,
McCrady Plat #624, c. 1770).



Wharf bordering on the canal to the north and sheltered waters

of the dock to the south. By 1774 banrels of rice were being
stored on the Wharf. This period represents the lowest level

of historical-archeological activity on the site. Contrary to

P. C. Coker's interpretation, there appears to have been no

"lock" at the Wharf; he apparently misread "dock" for "lock"

for point "B" on the "references" key. The docking inlet is

shown on Edmund Petrie's fire insurance survey of 1788 (Map 9)

and on the city plan of 1802 (Map 10). It was apparently

lwiarf̂ )in immediately thereafter (see Map 18, from 1807).

During the American Revolution the north side of- the site

remained undeveloped marshland (see Map 16, dated 1795), owned

by Gadsden, unlike his Wharf, which played a major role in that

struggle. On the night of September 14, 1775, Colonel William

Moultrie and the 2nd South Carolina Regiment of Poot left from

the Wharf to ride the ebb tide to James Island, where they

occupied Port Johnson. A battery of seven guns was erected on

Gadsden's Wharf, and the storage buildings of the Wharf were
converted into barracks. The Wharf is shown on British General

Sir Henry Clinton's 1780 maps during the siege of Charleston and

a postwar map (Maps 11, 12, 13). An 1883 map of the city (Map 14)
shows the defensive, works north of Boundary (Calhoun) Street and

the canal; these works also faced the site. It is inaccurate

6. South Carolina Gazette (Mar. 8, Oct. 11, 1773); Godbold and
Woody, pp. 73-74; P. C. Coker, III, Charleston's Maritime
Heritage. 1670-1865 (Charleston: CokerCraft Press, 1987),
p. 42; Edmund Petrie fire insurance Ithnography, Aug. 2,
1788 (South Carolina Historical Society, SCHS); City Plan
of 1802 (SCHS).
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in that it does not include Gadsden's Wharf, as Clinton's maps

do. Given the crucial position of the ¥harf in the American

defenses, it probably saw a great deal of activity and may

well have provided refuge for defending ships as they were
7

stripped of their guns to aid in the fortifications ashore.

Upon the British occupation in 1780,, the British forces

utilized Gadsden's Wharf as a forage yard and anchorage. During

a storm in August 1782, the 5th-rate man of war HMS Thetis. 32

guns, sank somewhere along the Wharf. Sven though it was

presumably salvaged, debris from the vessel and other American

and British military equipment and stores may remain on the

bottom of the site. When the British evacuated Charleston on

December 14, 1782, they departed from Gadsden's Wharf. Then,

on September 20, 1783» a fire occurred at one of the warehouses
Q

there, adding to other damage the Wharf suffered during the war.

The only other notable naval activity at the Wharf for the

next several decades occurred in 1799 when the newly-launched

TJ. S. Navy frigate John Adams was tied up there to receive her
masts and rigging. One may assume, though, that numerous other

7. Godbold and Woody, p. 157; Coker, pp. 103, 107.
8. Earriette Kershaw Leiding, Charleston; Historic and

Romantic (Philadelphia: lippincott, 1931), pp. 140-14-1;
Coker, pp. 106, 110, 114, 125; Jamie W. Moore, The Lowcountry
Engineers: Military Missions and Economic Development in
the Charleston District, U. S. Army Corps of Engineers
(Charleston: U. S. Army Corps of Engineers, 1981), p. 10;
Godbold and Woody, pp. 224, 228, 239.



warships as well as the usual merchantmen utilized the Wharf
continually down to and including the Civil War, and some

Qwere no doubt damaged during sudden storms*
During or immediately after the Revolutionary War, ..

Alexander Masyck leased from Gadsden the north side of the

site as part of his plan to extend Mazyckborough to the east

of Washington Street, Although this area was still marsh,

he laid out five lots and a "Channel lot" on the site. In

1784r Gadsden demanded that the state legislature extend

Boundary Street to his Wharf, though at considerable expense

to the state. A survey was undertaken by Joseph Pur cell

(Map 15) in February 1786 an which the proposed lots were

laid out. Gadsden and Mazyck agreed to extend the 70-foot-

wide Boundary Street as a 35-foot "half street" and a 35-foot

canal to the end of Gadsden's Wharf, which was then completed

by 1795 (Maps 16, 17). By this time, "Gadsden's Canal" was

utilized for loading lumber. But Mazyck's lots were never

developed, and the north side of the site remained marsh.
(What appears to be a coastal structure on Map 16 is actually

a hole in the old map.)
The passing of both men led to an apparent dispute

between their heirs over ownership of the north half of the

9. Coker, p. 143 and passim,
10. Rosengarten, p. 14; Godbold and Woody, pp. 234-235; Samuel

Gaillard Stoney, This is Charleston (Charleston: Carolina
Art Association, 1944), p. 127; Joseph Purcell survey,
Feb. 1786 (McCrady Plat #479, CCRMC); two Goddard and
Sturges surveys, July 1795 (McCrady Plats #449, #545,
CCRMC).



aite. In 1807 Elizabeth Mazyck leased it fron Rev. Christopher

Edwards Gadsden and had a fresh surrey done by Pure ell which

reaffirmed the projectad Mazyck lots, Gadsden's Canal, and

Gadsden'a Wharf along the south side (Maps 18, 19). The lease

was renewable on a yearly basis, but no development occurred,

and in 1817 Rev. Gadsden was awarded title to the disputed

marshland. He did nothing with it, however, as a City Council

map of 1836 (Map 20) suggests, as do City Neck plans of 1342

and 1844 (Maps 21, 22) * About 1846 a railroad depot was proposed

for the north part of the site (Plan 23), but was rejected.

In 1850 (when the name of Boundary Street was changed to

Calhoun) the Mazyck heirs renounced any claim to the north

side, enabling Bishop Gadsden to sell it to Richard Furman

Smith the same year. In 1851 Smith leased the property to B. F.

Smith and Nelson B. Prothro for development as a lumbering

business. The lease stipulated that a wharf should be built
from Washington Street to the site, of wooden construction

to a height above highest water, and filled in underneath
with mud* The canal on the north side of this wharf was to be

11. Maayck lease from C. E» Gadsden, Nov. 25, 1807 (137-461
CCHMC); Purcell surveys 1807 (MeCrady Plat #543 CCRMC;
City Archives);'Master in Equity to C. E. Gadsden, Jan.
22, 1817 (PS-430 CCRMC). ?our other, sketchy 1807
Purcell plats exist but are redundant. City Council map
1832 (R31-32); Plan of the City of Charleston 1842
(Carolina Art Association); Plan of the City Neck of
Charleston 1844 (SCHS); Plan of Proposed Depots for the
So. Carolina Rail Road, c. 1846 (SCHS).
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•of sufficient depth to float bis rafta at ordinary tides
[and] to be provided with a gate to keep in the tide." This

would hare been a. lock. The canal on the south side of the

wharf was to allow lumber to be hauled up onto the wharf,
the vessels passing through a "bridge wharf," the planking

of which could be moved for easy access. Smith laid out

the plan on a plat in 1852 (Map 25), showing in addition four

piers between the bridge wharf and the low water mark of the

Cooper River. Gadsden's Canal and "margins" are also shown
12 'adjacent to the bridge wharf.

Dredging certainly occurred for these "canals" alongside

the new wharf and piers, but whether a lock gate was installed

is not known. An 1852 Bridgens and Alien map of Charleston

(Map 24) shows a building inside the site, but this is

probably an error, for Smith's plan (Map 25) places the "wooden

building" just west of the site. In 1854 Smith sold out. to
Nelson Pro thro, whose entire operation cane to be known as

"Prothro's Mill," although the steam sawmill itself was located
at the foot of the wharf, on Washington Street,

Meanwhile, the south side of the site, Gadsdan sold his

Wharf and Canal to Joseph S, Addison and David W, Mclntosh in

184̂ 6 for a shipyard and the adjacent lot in 1847 to Jonah M.
*

12. Maaycks* release of claim to C. E. Gadsden, June 11, 1850,
and G-adsden sale to R, P. Smith, Sept. 12, 1850 (P12-252,
Z-12-33, CCRMC); R. P. Smith lease to R. B. Smith and
N. B. Prothro, Oct. 1, 1851 (R12.-186); Plat A120 of 1852,

13. Bridgens and Alien Map of Charleston 1852 (Charleston
Museum); Smith sale to Prothro, Mar. 11, 1854 (A13-605,
CCRMC).
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Yenning (Map 24, in 1852)» Vanning in turn leased portions

of his property to others in 184-9 and 1860. The Terming

portion some time later (the title chain is broken)

returned to the owner of the Wharf. In 1852 Addison sold his

half-interest in the south side property to Mclntosh. By this

time Calhoun Street extended along the canal from Concord almost

to Wharf Street. This east end of Calhoun was covered with

wooden planks over the fill. Mclntosh then died, and the Wharf
14was purchased in 1859 by John Marshall (Map 25).

One may assume that the canal on the site was kept dredged,

as Colton's 1855 Map of Charleston (Map 26) indicates. This

map is completely inaccurate by omitting Prothro's lumber wharf

on the north side, but it does suggest that the site was kept
i

dredged for vessels utilizing the wharf and piers and their

canals. A newspaper account in the Charleston Daily Courier

of September 3, 1860 recounts the construction of a new wharf

for the Charleston Gas Company as an extension of Charlotte

Street. For comparison purposes with the site, which it

borders, the story notes how pilss were driven "only to the

depth of 48 feet" where they struck "a firm bottom." There, on

the bottom, "Palmetto logs and live oak butts, in a perfect

state of preservation, were found in considerable number." •*
4

14. Gadsden sale to Addison and Mclntosh, Jan. 1, 1846 (Y10-
907 CCBMC); Gadsden to Jonah M. Yenning, Jan. 20, 1847
(411-41); Addison to Mclntosh, Feb. 23, 1852 (Q12-197);
Master to Marshall, Apr. 7, 1859 (A14-231); Rosengarten,
pp. 113-114.

15. Colton's Map of Charleston 1855 (SCHS); Charleston Daily
Courier. Sept. 3, 1860; Rosengarten, p. 119.
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The site did not figure in the Confederate defenses of
the city until the middle of the Ciril War when a Union
penetration of the harbor seened possible. At the end of

September 1863, Major General J. F. Gilmer of the Confederate

Army's Engineer Corps reported that construction of a battery

had just commenced at the foot of Calhoun Street. This could

mean at Concord Street or the end of the Wharf (see Map 25).

lieutenant John Johnson's November 28, 1863 map of Charleston's

defenses (Map 27) notes the presence of the. battery. The
/

following May Gilmer reported that it was comprised of one

8-inch rifled Columbiad. The battery was the same when the city

fell in February 1865. A photograph (Plate 1) at that time shows

the Calhoun Street battery, including parapet, gun, and bombproof

mound behind. ?hat the battery was located on the street itself

is strongly indicated by its great weight in dirt, the wooden

dock in the foreground, and the angle of the photograph. Taken

by a camera that required a steady base on the wharf, the photo

shows the 650-foo-t Gas Company Wharf beyond, over which ran a
15-foot high, railroad trestle for transferring coal. The battery

was surely not built over new fill in the marsh. The 1865 C. 0.
Boutelle map for the occupying forces (Map 28) adds no details.

In any case, the battery obviously played a negligible role in
4

the defense of the city,

16. Charleston Daily Courier. Sept. 3, 1860; Official Records. . .,
28, Pt. 2, 381-382, Sept. 28, 1863 and 35, Pt. 2, 465, May 3,
1864; Supplementary Report to [Q. A.] Gillmore's Defenses of
Charleston (c. 1867); Arthur M. Wilcox and Warren Ripley,
The Civil War at Charleston (Charleston: The News and Courier
and The Evening Post, 1966), pp. 41, 84; conversation with
Ripley in 1987.
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Apparently, three of the four ironclads of the Confederate

Charleston Squadron, "blockaded in port, remained moored at or near

Marshall's Wharf during the final months of the war. In 1866 J. N.

Cardozn reminisced about the day that Charleston was evacuated in

the face of the advancing Union forces, February 18, 1865: "...

at about 11 o'clock, A. M., an explosion took place on the river,

at the foot of Calhoun Street^ The Confederate iron-clad steamer

Palmetto was blown up." Debris flew in all directions as the

Palmetto State sank, followed by the ironclads Charleston and

Chicora, also given the torch. Debris may survive., also from

wreckers who blasted all three hulks during 1865-1B70. The Corps

of Engineers in 1871 pinpointed the wreck of the Palmetto State "in

the mouth of Town Creek," probably north of the site, but the other

two hulks lay "nearly together in the Cooper River below Drum Island,

off Marshall's Wharf," perhaps at the eastern edge of the site. But

one may assume surviving remains were obliterated when the Town
17Creek channel was dredged- in later years.

Marshall's Wharf resumed normal commercial operations following

the war, John Marshall operating it until 1881 and his heir Edward
C. Marshall thereafter. Calhoun Street was apparently extended its

full width to the end of the Wharf. This is shown in the 1869-70

City Directory map by Thaddeus C. Jowitt (Map 29) and suggested in

the highly-stylized Drie "aerial view" of the city in 1872 (Map 30).

Both suggest that the north side of the site remained dredged and

functional for shipping, though the ownership of this property

passed from Prothro, who foreclosed, to Charles E. Simonton in

17. J. N. Cardczo, Reminiscences of Charleston (Charleston: Joseph
Walker, 1866), pp. 136-137; Capt. Williaa Ludlow to Maj0 Q. A.
Gillnrore, Apr. 20, 1871 o E<> Mil by Burton, The Siege of Charleston
(Columbia: University of South Carolina Press, 1970), pe 321,
says the Palmetto State was blown up "at her wharf." My italics0
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1867, titan to several other owners in quick succession,
sometimes with the property divided into separate parcels*

Because of these many ownerships, mapmakera retained

some of the names after ownership had changed. In particular,

the Carolina Lumber Manufacturing Company owned the north side

of the site during 1875-76 and John C. Mallonee from 1877 to

1884. The 1882 plat of Mallonee's Mills (Map 31) shows a

sawmill straddling the western edge of the site in addition to

the former wharf. . In 1883 the City Yearbook (Map 31), City Map

(Map 32), and News and Courier Map (Map 33) retain the name of
18Carolina Lumber.

The May 1884 Sanborn fire insurance maps (Maps 35, 36) show

the installations of both sides of the site. On the north,

Mallonee's Saw Mill and Lumber lard still straddled the western

18. Sarak D. Wilden to Edward Carew Marshall, Sept. 1, 1881 (D18-
254 CCRMC); Samuel R. Marshall to E. C. Marshall, Sept. 3,
1881 (U18-267); Thaddeus C. Jowitt map, Charleston City
Directory 1869-70; C. Drie, "Bird's Eye View of the City of
Charleston,» 1872. (Library of Congress); City Engineer Block
Plat 1882 (City Archives); Charleston Yearbook 1883; Map o£
Charleston 1883 (SCHS); News and Courier Map, Sept. 10, 1883.
The somewhat confused deeding of the north side, due to broken
parcels of land (CCRMC), included the following changes of
ownership: Master to Charles H. Simonton, Feb. 5, 1867 (A14-
789.);. Simonton to People's Bank of South Carolina, Aug. 22,
1870 (S15-31); Bank t6 Robert Hunter, Apr. 1874 (Q16-142);
James T. Welsman to South Carolina Railroad Company, July 1,
1871 (¥15-507); Railroad company to Carolina Lumber Manufac-
turing Company, Jan. 1875 (P16-307); Carolina Lumber to
Seorge S. Brown, Dec. 1, 1876 (E17-20); Brown to John C.
Mallonee, Feb. 10, 1877 (Y.16-601); Hunter to Mallonee__1876
(PI 5-433).
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edge, its wharf protruding into the water. On the south,
Marshall's Wharf is seen as producing naval stores, notably
rosin and spirits of turpentine. A lattice type storage

shed for turpentine touches the south edge of the site. The

actual wharf of Marshall's company was renamed "Gadson's,"

an apparent misspelling of the traditional Gadsden name

(see Map 38).19

In July 1884 Mallonee sold the north side of the site

to the Berkeley County Railway and lumber Company, which in

turn sold it to the Fernoline Chemical Company- of .Hempstead

(Long Island), New York, in 1887. The Sanborn maps of 1888

(Maps 37, 38, 39) show the "old log slide" from the mill no

longer in use, the mill itself converted into a storage

building for oils. A steam pump and tool repair shop were

situated at the foot of the wharf, on which had been installed

a tramway for transporting cord wood. An 1890 plat "of

Mallonee Mills and Fernoline Works" by Charleston City Engineer

Louis J. Barbot (Map 40) reveals that the steam pump had been

removed, leaving the building exclusively as a machine shop.
Also, a boiler house was added on the south side of the pier

tramway. The Feraoline Chemical Company sold out to Frederick

Ayer in 1892. The north half of the site was therefore a

chemical industry operation for five years (1887-92), meaning
OQ

that potentially hazardous materials could be deposited there.

19. Sanborne fire insurance maps, May 1884 (Library of Congress).
20. Mallonee sale to Berkeley County Railway and Lumber Company,

July 1, 1884 (Z19-427 CCRMC); Railway to George Q. Moore,
Apr. 15, 1887 (K20-519); Moore to Feraoline Chemical
Company, May 8, 1887 (X20-763); Fernoline to Frederick Ayer,
Mar. 3, 1892 (Z21-319); Sanborn insurance maps 1888; City
Engineer Louis J. Barbot plat, May 24, 1890 (City Archives).
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An 1890 City Engineer's map (Map 41) of the proposed

Concord Street Extension (also shown on Map 40) retains the

older name of the Carolina Lumber Company, with "Fernoline

Works" written in. A "Quaint Scene from Marshall's Wharf"

in the 1890s (Plate 2) is contrasted with the same area in "-the

1970s (Plate 3). It appears to be just beyond the southern

boundary of the site but is indicative of the activities there

in the 1890s.21

The north side of the site remained under the ownership

of Frederick Ayer, whose use of it is unknown,.-from 1892 until

1917, when he sold it to the Interstate Land Holding Company.

The south side of the site passed from the Marshall family to
Manufacturing

the Charleston Basket and Veneer/Company in 1897, then in 1911

to William H. Mixson, president of the Southern Fruit Company.

In 1914 the Valk and Murdoch Iron Works Company purchased the

south side and operated it through World War I. The general

U. S. Coast and Geodetic Survey map of 1918 (Map 42) gives no

details of the site, except to suggest that the tramway wharf of
22the north, side no longer existed or had been abandoned.

21. James Moore Rhett, III, and John Carson Hay Steele, Charleston
Then and Now (Columbia: R. L. Bryan, 1974), pp. 80-81.

22. Frederick Ayer sale to The Interstate Land Holding Company,
May 24, 1917 (W27-577 CCRMC); Master to The Charleston Basket
and Veneer Manufacturing Company, Dec. 7, 1897 (F23-79); Basket
company to William H» Mixson, May 15, 1911 (125-111); Mixson
to Charles V. Boykin, Jan. 19, 19H (Y25-420);3oykin to Valk
and Murdoch .Company, Apr. 23, 1914 (¥25-617); U. S. Coast and
Geodetic Survey map by R. B. Marshall' 1.9T8 (SCHS); Charleston
City Directory 1912. A search of the City Directory between
1892 and 1917 failed to identify Frederick Ayer, who evidently
was an out-of-state owner.
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The Charleston Dry Dock and Machine Company purchased the

south side of the site in October 1919 and the north side in

July 1920, thus assuming complete ownership over the entire

site. A 1938 page was added to the 1902 Sanborn fire insurance

map (Map 43), showing no details of the site except a loft for

wooden posts along Concord Street and a general storage ("No.9")

building near the southern edge of the site. This map was

incorporated in the 1944 edition, hence the annotation
ox

"Uncorrected Since Mar. 1942." J

An aerial photograph by the Aero Service Corporation of

Philadelphia in 1939 (Plate 4) clearly shows the site in its

final form at the date which terminates this study. The

Charleston Shipbuilding and Dry Dock Company and the Marine

Contracting and Towing Company—the latter perhaps using the

site on a rental basis, for no ownership was involved—are

shown at the foot of Calhoun Street. The site had clearly been

dredged, the former tramway-wharf eliminated, and the section

adjacent to Concord Street filled in, probably during the 1920s

and 1930s. Faintly visible is undeveloped filled land on the

northwest corner, which, judging by the 1944 general Sanborn

map (Map 44), was developed straight across the site during
2AVorld War II for wartime shipbuilding operations.

*

23* Talk and Murdoch sale to Charleston Dry Dock and Machine
Company, Oct. 22, 1919 (£29-72 CCBMC); Interstate company
to Charleston Dry Dock and Machine Company, July 12, 1920
(C29-449). Both deeds were reaffirmed by Master of Equity
to the Company, Aug. 7, 1934 (C38-15). Also, amended 1902
Sanborne insurance nap of 1944, new sheet added in Feb.
1938 (Library of Congress).

24. Amended 1902 Sanborne insurance guide map of 1944; aerial
photo by Aero Service Corporation of Philadelphia, 1939
(Charleston City Archives).
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Inasmuch as all vessels constructed partly of steel between

the 1880s and 1940s required red lead as a sealant and for painting,

the Charleston Dry Dock company no doubt used this potentially

hazardous material at the site from 1920s through the 1940s, as

may have the Talk and Murdock Iron Works during 1914-1919. Deposits

or traces of red lead may therefore lie buried at the site. About

1940-41 the Dry Dock company built a shipway extending straight

from the end of Calhoun Street into the site in order to construct

steel seagoing tugaoats for the Navy for World War II service. The

only suspected hazardous material these craft would have required
2-5was red lead, ^

On the basis of the evidence, one may conclude that the site

is theoretically rich in archeological deposits from shipping

operations- dating from 1773. However, the continual requirements

for dredging to keep the wharves accessible,for docking merchant

ships and naval vessels in all likelihood disturbed or destroyed

whatever has lain on the bottom of the site. Major machinery was

. probably removed from the wooden buildings on the site (one deed of
26sale even stipulated it be done), so that permanent structures

certainly do not exist underwater or within the current fill. One

exception may be the foundations and related debris of Gadsden's

Wharf (and its successors) along the southern edge of the site.

Kb shipwrecks are known to exist at the site, although debris from

the Palmetto State, Charleston, and Chicora may sxtrvive somewhere

along the eastern edge,

25-. Conversations with Palmer Olliff, Charleston Naval Shipyard,
and Bonn ell Black, employed at' the Charleston Shipbuilding
and Dry Dock Company during 1940-42.

26 „ George Cc Moore to Pemoline Chemical Company, May 8, 1887
(X20-763 CCRMC).
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Mapa
1'.. City Engineer Map of 1846 (SCHS).
2. Alfred 0. Ealsey Map of 1949 (SCHS).
3. Maurice Mathews Map, c. 1685 (library of Congress),
4.-5. Edward Crisp Grand Model Map, c. 1704 (library of Congress).
6. Ichnography of 1739 (SCHS).
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12. Clinton map, 1780 (SCHS).
13. Plan of the Siege of Charleston, 1780 (Carolina Art
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24» Bridgens and Alien Map of Charleston 1852 (Charleston Museum).
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26. Colton's Map of Charleston 1855 (SCHS).
27* Lieutenant John Johnson, CSA Engineer Corps, map of Charleston's

Defenses, Nov. 28, 1863 (SCHS).
28. C. 0. Boutelle map of Charleston harbor for Rear Admiral

J. A* B. Dahlgren, USN, 1865 (Government Printing Office).
29. Thaddeus C. Jouitt map, Charleston City Directory, 1869-70 (SCHS),
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30. C. Dtrie, "Bird's Bye Yiew of the City of Charleston,"
1872 (Library of Congress).

31. City Engineer Block Plat 1882 (Charleston City Archives).
32. Charleston Yearbook 1883.
33. Map of Charleston 1883 (SCES).
34-. Charleston News and Courier map, Sept. 10, 1883.
35. Sanborn insurance map, guide, May 1884 (Library of Congress).
36. Ibid.. #18, May 1884 (LC).
37. Ibid., guide, 1888 (LC).
38. Ibid.. #18, 1888 (LC).
39. Ibid.t #47, 1888 (LC).
40. Charleston City Engineer Louis J. Barbpt plat of lot and

buildings of Mallonee Mills and Fernoline 'Works, May 24,
1890 (Plat Book of City of Charleston, 167t-1951, Charleston
City Archives).

41. City Engineer's Office, Concord Street Extension, Apr. 3,
1890 (Charleston City Archives).

42. U. S. Coast and Geodetic Survey map by R. B. Marshall 1918 (SCHS)
43. Amended 1902 Sanborn insurance map of 1944, new sheet added in

Feb. 1938 (Library of Congress).
44. Guide to ibid.

Plates

1. Calhoun Street Battery (Vilcox and Ripley, The Civil War
at Charleston, p. 84).

2.-3. Marshall's Wharf., 1890s and 1970s (Rhett and Steele,
Charleston Then and Now, pp. 80-81).

*
4. Aerial photograph by Aero Service Corporation, 236 E.

Courtland Street, Philadelphia, 1939 (Charleston City Archives).
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List of Owners

North Side

1760s? Christopher Gadsden
1807 Elizabeth Masyck (lease)
1817 C. E. Gadsden
1850 Richard P. Smith
1851 B. P. Smith and

Nelson B, Prothro (lease)
1867 Charles H. Siraonton
1870 Bank of Charleston (half-

interest with Simonton)
1871 James T. Welsman (?) to

South Carolina Railroad Co,
(parcels)

1874 Bank of Charleston to
Robert Hunter

1875 South Carolina Railroad Co.
to Carolina lumber Manu-
facturing Co. (parcels)

1876 Robert Hunter to John C.
Mallonee (parcel)

1876 Carolina Lumber to
George S. Brown

1877 Brown to Mallonee
1884 Berkeley County Railway

and Lumber Company
1887 George G. Moore
1887 Pemoline Chemical Company
1892 Frederick Ayer
19t7 Interstate Land Holding Co.
1920 Charleston Dry Dock and

Machine Company
1934 Reaffirmed

South Side
1760s? Christopher Gadsden
1817 Christopher E. Gadsden
1846 Joseph S. Addison and

David W. Mclntosh
1852 David V. Mclntosh
1859 John Marshall
1881 Edward C. Marshall
1897 Charleston Basket and

Veneer Manufacturing Company
1911 William H, Mizson
19H Charles V. Boykin
1914 Valk and Murdock Iron Works
1919 Charleston Dry Dock and

Machine Company
1934 Reaffirmed
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List of Structures.

Ho significant historic structures were erected on the site,
except for a portion of Gadsden's Wharf. The minor buildings
that" did exist are dated by the maps..

Building & Uae Construction Owner Locati on Mai> Dates

Commercial wharf wood

same; industry;
shipbuilding

wood?

lumbering wharf; wood
tram roadway added 1830s

wood?

Chris.Gadsden
C.E. G-adsden
J.S. Addison &
D.W. Mclntosh
John Marshall
E.G. Marshall
Chas. Basket Co.
W.E- Mixson
Talk & Murdock
Iron Works

Chas.Shipbuilding
R.P. Smith
Nelson Prothro
C.E.Simonton
Carolina Lumber Co.
John C. Mailonee
Berkeley Railway

& Lumber Co.
Ferncline Chemical Co0

south side #8 1767-1914

west

#43

side #25

1914-1919
1920-1S40s
1850-1920

#39same; chemical
manufactures?
shipbuilding

Calhoun St.Battery wood/ca^ Confederate Army SW comer #25

Charleston Shpbldg

7
Saw mill log slide wood?
Saw mill steam pump

and repair shop wood?
Storage cooper shed wood?
Boiler house . wood?
Loft wood
Storage shack wood?

1887-1892
1920-1940s

1863-65
J.C.Mailonee west side #31 1870s-SOs
Femoline Chem. west side, #39f#40

Company foot of wharf 1387-92
" SW corner- #39 n

" west side #40 1390s
Chas.Shpbldg Co. west edge #43 1930s

n west side #43 1930s-
Shipfitter's shop steel frame;

(partial) concrete floor SW corner #43 1930s
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List of Shipwrecks

No shipwrecka or other historic ciarine structures have been
located within the boundaries of the site, although three
Civil War ironclads — the Palmetto State , Charleston, and.
Chicora — are known to have been sunk near the site and later
(c. 1865-70) demolished by wreckers.

Thetis, a 32-gun 5th rate British man-of-war, sank somewhere
along Gadsden's Wharf during a storm in 1782, but this could
have been located well to the south of the site. It was in all
probability salvaged the sane year before the British evacuated
the city.
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A burial shows the typical flexed
position of the bodies placed
inside the ceremonial
compound by the Indians who
used the area near Albermarle
Point as a sacred center.
Courtesy of Institute of
Archeology & Anthropology,
University of South Carolina

Aerial view of posthole outline
of Kiawah ceremonial area is
revealed by excavation. In
center are pestholes of
rectangular, square and round
sheds, and open burial pits. An
excavated posthole pattern
shows a smaller compound area
to the north, an outer palisade
ditch outline that is not
excavated, and a circular

At Kiawah village site this
smooth water jar was found
inside a complicated stamped
bowl. The bowl may have held
leaves of the yaupon plant from
which Black Drink, used in
ceremonies of many
Southeastern Indians, was
derived. Courtesy of Institute of
Archeology & Anthropology,
University of South Carolina

This map insefTSXMaurice
Mathews qn685 s/iows "Ye
Koade," thVtodian Broad Path
winding through the peninsula
Charles Towne and branching
approximately where present-
day Broad and King Streets
intersect. One branch went to
Landgrave Joseph West's
property on the Ashley River
between today's King and
Legare Street, the other towards
Mathew's lot, about where
Granv7//e Bastion later stood.
Courtesy of Library of Congress

1135"
posthole pattern of a corner
bastion at the west corner. The
square grid is a pile of
construction materials for the
Tri-Centennial Commission's
Pavilion constructed on top of
the ceremonial center. Courtesy
of Institute of Archeology &
Anthropology. University of
South Carolina



This first real map of Charles
Town was dfgVvffi^y Edward
Crisp abotll704 ahd probably
Published £4&ywhen the
town fortifications and Fort
lohnson were completed. It
shows a walled city, with creeks
to the north and south, a few

houses outside the walls,
including a Quaker Meeting
House, four houses of worship
and residences within the
fortifications, and a lively trade
represented by shipping in the
harbor. Courtesy of Library of
Congress
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down the King's Highway from Georgetown with the news of
fighting in Massachusetts, that gun salutes announced the arrival
of the man-of-war Scorpion, bringing Lord William Campbell,
newly appointed Royal Governor, and his wife. There were no

Icoming crowds, no parade, no loud acclaim when his commis-
n was proclaimed from the portico of the Exchange—only
linous silence. It was a cold welcome for the young couple,

even though Lord Campbell's wife Sally and Arthur Middleton's
wife Polly were sisters. Until the house of her cousin Mrs. Daniel
Blake, at 34 Meeting was ready for them, they were temporarily
housed at Miles Brewton's, the brother-in-law of Mrs. Blake.
Though friends called and the new arrivals were handsomely
entertained, their being closely related to revolutionary leaders
made for strained situations.

Lord William found his residence at 34 Meeting very conve-
nient, since he could communicate by small boat from the rear of
the house on Vanderhorst Creek with British ships in the harbor.
This fact did not go unnoticed, however, and before he had been
in Charlestown three months, he was charged with attempting to
arouse the frontier settlements against the colonists. He was him-
self forced to escape by way of this backdoor route to the British
sloop-of-war Tamar, taking with him the great seal of the province.
So ended Royal Government in Carolina.

When Gadsden returned from Philadelphia with a copy of
Thomas Paine's Common Sense, and declared himself in favor of
the absolute independence of America, he horrified the Provin-
cial Congress. John Rutledge said he would ride post by day and
night to Philadelphia to prevent the disaster of separation from
England. Armed forces were organized and Gadsden was chosen
Colonel of the First Regiment, Moultrie of the Second, and
William Thomson Lt. Colonel of the Third. Gadsden was needed in
Charlestown to attend to his military duties, and fifty-eight-year-
old Henry Middleton, newly marr ied to his th i rd wife, said
"infirmities of age that were creeping on" kept him from serving
as he had previously done, and requested that he not be re-
appointed delegate to Congress.

The Provincial Congress re-elected John Rutledge, Thomas
Lynch, and Edward Rutledge, and elected new delegates Thomas
Heyward Jr. and Arthur Middleton, the latter "considered 'warm'
even by New Englanders." When Gadsden refused leave for
twenty-seven-year-old Thomas Lynch Jr. to attend his father, who
suffered a stroke while in Philadelphia, Congress made young
Lynch a sixth delegate, and he replaced his father.

On March 26,1776, South Carolina seceded from Great Bri-
tain, setting up an independent government, and electing John
Rutledge President. Addressing both houses of the legislature,
Rutledge told them: "The eyes of Europe, nay of the whole world,
are on America.. .the eyes of every other Colony are on this.. .a
Colony, whose reputation for generosity and magnanimity is uni-
versally acknowledged. I trust, therefore, that there will be no civil
discord here, and that the only strife amongst brethren will be,
who shall do most to serve, and to save, an oppressed and injured
country."

Moultrie combined the blue of his soldiers' uniforms with the
silver crescents on their caps to design the first^outh Carolina flag.
This flag was flying over little unfinished Fort Moultrie on June
first, when fifty British ships under the command of Admiral Sir
Peter Parker appeared off the bar. Only the front and one side of
the fort were completed and the small open, square fort had walls
of two rows of palmetto logs sixteen feet apart, with beach sand
between, and boasted thirty-one cannon to oppose the fleet's two
hundred seventy. Commanding General Charles Lee thought "it
could not hold out half an hour, and that the platform was but a
slaughtering stage," and suggested to Rutledge it be abandoned,
but Rutledge indignantly refused, saying he would cut off his right
hand before writing such an order.

Lee then had half the powder and a large number of the
troops removed, since he considered the fort doomed, and Moul-
trie was ordered to spike his guns and retreat if his powder gave
out. As a result of this action, Moultrie slowed down his fire so
much during the battle that at one point the British thought the
fort was out of commission. Captain Lempriere informed Moul-

1760

Top:
Detail from note issued Sept.
.1767 by act of the General
Assembly which "entitles the
bearer to a credit equal to
twenty pounds in the current
money ol this Province and shall
be received by the Public
Treasurer in payment of til
duties and taxes whatsoever
until the 29th day of September,
1772." The building is thought to
be the first South Carolina State

House. Courtesy of Carolina Art
Association

Below:
This plan of Charleston shows
the four comers of the law, the
New Barracks. Cadsden's
Middlesex, and the town gate.
Courtesy of Sourth Caro/ina
Historical Society
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ĜV
^-/



R S (rcrniati . . . . . . . . . . . . . . . . . , / f ^

"'1 M:the .fbifk flotut* cokrfd thus,
Ac flood^ J)"..:..D° . . . . . .

J'uMic Jlc£r marked t/wj ....•
fire F.nyinc Mcnying to t/ic Cfh'

fiM /lcff,f in general tfuvugheut the (My



o '-A
M

vx a ^ \ .,' » - « , : \ - »
-^ •"' »\i £ i. 5



{uns
tons
pins
pins
pins
,-uns
juns
wed
add
(.A
the

MTH

uns
uns
uns
uns
uns
; to
seb

the British Army

/;< b 6 begun on April 1 for the First Parallel,
ted April 19.
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to the French Kling

ill-prepared at ^pbmbered by the Franco-American forces, the British land
i excellent defense. The allies now paid for the failure to capture Maitland's
erry; they had successfully reached Savannah through the coastal creeks on
ne British were also helped by
r Moncrief, who completed the
.; because of them, the allies
•westing the city and preparing

was unable to mount a pro-
xsause his ships were needed
e*s and he feared the hurricane
re, he decided to force the issue
tssault on the British lines on
attack was easily repulsed and
ualties, including Polish Cou^t
i, who died of his wounds on
route to Charlestown and was

ich ships offshore suffered
. gales, and Pritchard's Ship-
own supplied repair timber for
rs. After the French had with-
lining South Carolina warships
her storm on November 4. Rut-
oat] with another vessel, she
the Savannah estuary and cap-
became HMS Viper, and Cap-
i his third term of captivity,
leans regrouped at Charlestown
te certain British attack. From
hd of the war, South Carolina
:ene of most of the fighting in
er battles would turn the tide of
vrnerican side. Yorktown would
Inal blow to the disintegrating
ce. This fact is lost upon many
e American Revolution.

It on Charlestown
:neral Clinton learned of the
at Savannah, he immediately

*iis plans for an all-out attack
>. He left New York at the end

But
Marrio^Arbuthnot. After riding out a storm ott Hattcras, ine IKCI ui
ship? ^^khips-of-the line, and five frigates put into Savannah on February 2
Clintu^ra stopped only to reassemble his forces after the storm, and quickly n
ward. On February 10 the fleet sounded the North Edisto River and marked the channel.

I CHARIiKSTOWN HAKHOltlJ....

CHARLESTOWN

S'-l

A plan of the siege of Charlestown by the British Army and Navy in 1780. The British fleet is anchored off Fort Johnson *jft ii RebetHon Road
(labeled Charlestown Harbour). At lower left Wappoo Creek leads from the Stono River to the Ashley River. Note UM flmrrlnJtntpniiLJ and British
siege works across Charlestown neck (see also page 107). . ,,

103
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Henry Jackson's 1846 view of
Charleston is from the site of
Calhoun and Kutledge with
Bennett's mill pond in the
foreground. The two large
houses on the left still stand on
Calhoun St., and near the center
is the tower of Si. Paul's Church,
now the Episcopal Cathedral of
St. Luke and St. Paul. The pond
was filled in 1875, and for many
years was the site of the
Charleston Museum. Courtesy
of Carolina Art Association

This 1842 map of the city shows
the recently completed United
Stales anenal, the railroad
station on Line Street, the
terminal at Mary, and Cadsden's
huge wharf, as well as many
other buildings, and large
ponds. Calhoun Street is still
Boundary, Lenwood is
Greenhill. and Rut/edge still
Pinckney. Courtesy of Carolina
An Association

Shown is Sores Rights and
Union ticket broadside of 1832.
The Union party was defeated
and the Nullifiers got control of
South Carolina. Courtesy of
South Carolina Historical Society
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Figure 22: Charleston in 1844. (Courtesy of the
Historical Society)

South Carolina
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APPENDIX H

POST-1938 HISTORICAL INFORMATION



GENERAL ENGINEERING
LABORATORIES NATIONAL PARK SERVICE

CHARLESTON HARBOR SITE
CHARLESTON, SOUTH CAROLINA

CHARLESTON HARBOR SITE CIRCA 1940.
NOTE THAT, EXCEPT FOR WESTERN

EDGE, THE SITE IS A TIDAL FLATengineering consulting • chemical analysis



CHARLESTON HARBOR SITE

WM JOHNSON &-Ca.".Co/ni}>fffi.tirs\__Lj'. -.-?-.'•
Vtf "4 i
- I ——

GENERAL ENGINEERING
LABORATORIES

P.Q BOX 30712
CHARLESTON SCS417

(«03| 554-8171

NATIONAL PARK SERVICE
CHARLESTON HARBOR SFTE

CHARLESTON, SOUTH CAROLINA

1942SANBORNMAP
Western half d site filled.

Eastern half of site labelled
as 'Ship Ways1 is not filled.
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CALHOUN PARK/ANSONBOROUGH HOMES/COAL GAS



SITE SCREENING INVESTIGATION
CALHOUN PARK/ANSONBOROUGH HOMES/COAL GAS

CHARLESTON COUNTY
SCO 987 581 337

Completed By: Robert Cole
Reviewed By: Craig Dukes

Site Screening Section
Bureau of Solid & Hazardous Waste Management

South Carolina Department of Health & Environmental Control
2600 Bull Street

Columbia, SC 29202

Date Completed: June 4, 1992
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I. INTRODUCTION/EXECUTIVE SUMMARY

The Calhoun Park/Ansonborough Homes/Coal Gas site is located in downtown
Charleston, South Carolina. The site is approximately 500 feet west of the Cooper
River and is located in an urban area that is both residential and industrial. The site
is comprised of three sections.

The northernmost portion of the site is the South Carolina Electric and Gas Co.
(SCE&G), Charlotte Street substation. This portion of the site was the location of a
manufactured coal-gas plant from approximately 1855 to 1957. Potential wastes
produced by manufactured gas plants include coal tar, various sludges, and iron oxide.
Little is known of disposal practices at the plant, but sampling by the South Carolina
Department of Health and Environmental Control (SCDHEC) and consulting firms hired
by the City of Charleston and SCE&G, has found extensive contamination. The types
of contaminants are consistent with hazardous substances found at former
manufactured gas plants.

To the immediate south of the substation is Calhoun Park, a playground used
since the 1940's. The park was ciosed in 1989 because of contamination in the soil.
On this portion of the site, there was a chemical company between 1885 and 1892.
The company manufactured a wide range of products obtainable through the
distillation of coal tar. Samples from the playground also show contamination
consistent with former gas plants.

The southernmost portion of the site is Ansonborough Homes, a housing project
built in the 1940's. In December 1990, Ansonborough Homes had approximately 450
residents. Because of contamination discovered at Ansonborough Homes, a health risk
assessment was performed in 1991. The results from sampling at the housing
complex found a long term exposure threat existed, and the City of Charleston took
action to vacate the property. As of March 26, 1992, no residents remained at the
housing project. Contamination similar to that discovered at the substation and park
has been found throughout Ansonborough Homes. This portion of the site was only
used for storage of lumber, steel, scrap metal, and rosin in the past (1850's to
1930's).

i

Shallow groundwater at the site has been shown to be extensively
contaminated. Numerous organic compounds, including polyaromatic hydrocarbons
(PAH's), have been detected in monitoring wells on-site. Shallow groundwater is not
used for drinking water within four miles of the site. The site is underlain by a
confining layer; however, a potential conduit through the confining layer exists at the
substation. A well was dug for the facility in 1910 to a depth of 1865 feet. The well
was not grouted and at least two inches of annular space remained between the hole
that was dug and the casing of the well. The City of Mount Pleasant has two wells
within four miles of the site drawing from the deeper aquifer. Approximately 12,698
people use groundwater drawn within four miles of the site for drinking.
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During this investigation, a sample was collected from the discharge point of
an old brick archway that is part of the stormwater drainage system in Charleston.
The archway empties into the Cooper River. The sample found significantly elevated
levels of PAH's at the discharge point. Other routine SCDHEC sampling conducted
between 1984 and 1989 found elevated levels of PAH's in sediment, oyster tissue,
and crab tissue 0.7 miles from the site. This area of the Cooper River is a fishery and
provides a habitat for threatened and endangered species.

The surface soil throughout the site has contamination with compounds
commonly associated with former gas plants. The park and the substation are fenced,
but contaminated soil is still accessible to the public outside of fenced areas and
throughout Ansonborough Homes. Organic odors were detected at normal breathing
height, but air samples collected for this investigation found no evidence of an impact
to ambient air on-site. In contrast, subsequent air sampling by Davis & Floyd, Inc.
found organic constituents in the air in the crawl space beneath the apartments at
Ansonborough Homes. The potential exists for exposure to contaminants from the
site via the air and soil exposure pathways.

Shallow groundwater at the site has previously been shown to be
contaminated, but sampling at the site has not been conducted in the potentially
impacted deeper aquifers. Surface soil contamination has been found throughout the
site and access to contaminated areas is possible. Limited air sampling data and
circumstantial evidence (such as creosote odors) suggest a potential impact to air
quality near the site. Sampling for this investigation found high levels of PAH's at the
discharge point into the Cooper River. Sampling by SCDHEC between 1984 and 1989
found some of the highest levels of PAH's in sediment, oyster tissue, and crab tissue
in the Charleston Harbor 0.7 miles from the site.

Because of the potential and documented contamination in all four pathways,
the Calhoun Park/Ansonborough Homes/Coal Gas site is given a "HIGH" priority for
an Expanded Site Investigation (ESI). Samples should be collected in the Surface
Water Pathway to confirm the presence of contamination attributable to the site.
Sampling should be conducted to investigate the potential contamination of the deeper
aquifers beneath the site.
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II. SITE BACKGROUND AND HISTORY

A. Ownership History

1) SCE&G Charlotte Street Substation - 1979 to present

Present Owner and Operator: SCE&G
1426 Main Street
Columbia, S.C. 29218

Contact:

2) Calhoun Park - 1947 to present

Present Owner:

Contact:

Present Operator:

Contact:

Walter Irwin (803) 733-4019

The Housing Authority of the City of
Charleston (HAC)
20 Franklin St.
Charleston, S.C. 29401

Donald Cameron (803) 723-1116

City of Charleston (COO
116 Meeting St.
Charleston, S.C. 29401

Douglas Smits (803) 724-3754

3) Ansonborough Homes - 1939 to present

Present Owner:

Contact:

HAC
20 Franklin St.
Charleston, S.C. 29401

Donald Cameron (803) 723-1116

(Ref. 3)
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The previous owners and a general description of their process histories
follows:

SCE&G Charlotte Street Substation

1855 to 1858 -
1858 to 1910-
1910 to 1926-

1926 to 1929 -

1929 to 1934-

1934 to 1957 -

1979 to present -

Carolina Gas; coal-gas plant
Charleston Gas Light Co.; coal-gas plant
leased to Charleston Consolidated Railway & Lighting Co.; water-
gas plant
merger of local companies to become South Carolina Power Co.;
water-gas plant
gas properties and facilities to S.C. Public Service Co.; water-gas
plant
S.C. Power Co. regained property, later transferred all property
to SCE&G; water-gas plant
SCE&G; electrical substation

Caihoun Park

Mid - 1800's -
1884 to 1885 -
1885 to 1892-

1892 to
1901 to
1904 to
1917 to
1920 to
1934 to
1942 to
1947 to

1901 -
1904-
1917 -
1920 -
1934-
1942 -
1947 -
present

used as a saw mill
Berkeley County Railway and Lumber Co.; cut and sold timber
Fernoline Chemical Co.; creosoting plant, chemical works, paint
manufacturers
unused
Tumpowsky Iron Co.; junk dealership
unused
Cambell Fuel Co.; retailer for coal, wood and coke
wood dealers
steel storage yard; playground
United States Navy; use unknown
The Housing Authority of the City of Charleston; used as a
playground; under lease to the City of Charleston until 1997

Ansonborouqh Homes

1880's -
1915 to 1S30's -
1930 to 1939-
1939 to present-

three "rosin yards: and one "rosin shed"
S.M. Parker Lumber Co.; cut and store lumber
Charleston Steel and Metal Co.; junk dealership
property of the Housing Authority of the City
of Charleston

(Ref. 3)
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B. Site Description

The Calhoun Park/Ansonborough Homes/Coal Gas site is located in downtown
Charleston, South Carolina in Charleston County. The site is bordered by Charlotte
St. to the north, Laurens St. to the south, Concord St. to the east and Washington
St. to the west. The Cooper River is approximately 500 feet east of the site (Ref. 4).
The geographical coordinates of the site are 32 degrees, 47 minutes, 22.2 seconds
north latitude and 79 degrees, 55 minutes, 39.2 seconds west longitude (Ref. 2).

North of the site across Charlotte Street there is a large trucking facility. During
the reconnaissance and sampling of the site, trucks were frequently passing the site.
West of the site there are mainly residential areas or small businesses. South of the
site is a large fenced-in parking lot. Between the site and the Cooper River to the
east, there is an open field that at one time was a soccer field. The field is currently
owned by the National Park Service and is the proposed location of an aquarium and
tour boat facility. Also east of the site are the Dockside Condiminiums (Ref. 4).

The entire site is approximately 30 acres in size and is comprised of three
distinct areas. The northernmost portion of the site is the SCE&G Charlotte Street
electrical transformer substation, built in 1379. As early as 1855, a coal-gasification
plant was located on this part of the site. The substation is built on debris from the
coal-gas plant. Several old buildings remain from the manufactured gas plant. The
substation is fenced and the ground is covered with large gravel. The substation has
been built up approximately three to four feet higher than the surrounding elevation.
An old artesian well is located in the northeastern portion of the substation. During
the recon, a strong creosote odor was noticed near the southern edge of the
substation along a short retaining wall that separates the substation and Calhoun Park.
Soil just outside the fence on the western side of the substation had a blue-green
stain (Ref. 3,4,5).

The second portion of the site is Calhoun Park. The park has a baseball field,
a paved basketball court, a large open field, and a picnic shed. The park is completely
fenced, but several areas of the fence have been bent so that access is possible. The
northern edge of the park borders the SCE&G substation, and several drainage pipes
were noted along a retaining wall below the fence. At least one stain of a black tar-
like substance was noticed during the recon (Ref. 4).

The southernmost portion of the site is Ansonborough Homes, a 162-unit
housing project. In December 1990, 128 of the units were occupied (Ref. 6). During
the rscon of August 22, 1991, only 47 of the units were apparently occupied. The
others had the windows and doors boarded and closed (Ref. 4). A Health Risk
Assessment conducted by Davis & Floyd, Inc. in the spring of 1991 found
contamination in surface soil at the housing complex. Because of these findings, the
Housing Authority of the City of Charleston decided to move the remaining residents
(Ref. 34). The complex was empty as of March 26, 1992 (Ref. 7).
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Surface soil contamination has been detected in all three portions of the site,
with contaminants that are commonly associated with former coal-gas plants. Similar
contaminants have also been found at the property east of the site. This property is
owned by the National Park Service and is being addressed as a separate site because
of the Federal ownership. The National Park Service property is the proposed location
of an aquarium and tour boat facility (Ref. 8).

Another concern at this site is an old brick archway that bisects the site,
paralleling Calhoun Street. The brick archway is part of an old drainage system for
Charleston. A sample collected at the discharge of the archway found significant
levels of contaminants similar to those detected on-site. Because the archway is
tidally influenced, water flows into the archway at high tide and drains out as the tide
recedes. The archway backs up during periods of extra high tide, forcing water out
of stormwater grates onto the yards and roads in Ansonborough Homes.

C. Regulatory Historv/RCRA Summary

On-site industries that were most likely to have caused the contamination
operated before the implementation of RCRA regulations.

D. Process and Waste Disposal History

The Calhoun Park/Ansonborough Homes/Coal Gas site has had several
industries on-site in the past. The most recent facility is the active SCE&G Charlotte
St. Substation; however, it is unlikely that the substation has contributed to the
contamination at this site. The SCE&G portion of the site was previously a coal-
gasification plant. The plant was in operation from approximately 1855 until 1910.
In 1910, the plant was upgraded and changed to a carbureted water gasification
system, which operated until 1957 (Ref. 3).

The coal-gasification process heated coal in a closed vessel, or retort. The
gases that evolved were passed through a washbox where the gas was cooled and
some of the tars were condensed and removed, leaving a tar fog or "aerosols of tar"
remaining in the gas. The common method for removal of the aerosols was to use
towers or boxes of woodchips. The gas would flow through the woodchips and the
tar within the gas would bind to the wood (Ref. 9).

After the removal of tars from the raw gas, several other contaminants were
usually removed to further purify the gas. At some coal-carbonization plants, light oils
(consisting of xylenes, benzenes and related compounds) and naphthalene were
removed by various scrubbers. Not allplants recovered these compounds. Another
compound typically removed from the gas was ammonia. Ammonia was normally
removed by scrubbing with water, condesate, or suifuric acid. The ammonia could
be condensed to an ammonia liquor that some plants sold directly to chemical
companies. Phenols were also removed from the gas prior to distribution. The
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phenols were generally removed from the plant with the ammonia liquor. The liquor
was sometimes discharged directly into streams or bays, as was most common, along
coastal areas (Ref. 9).

Hydrogen sulfide and cyanide were also removed from the gas prior to
distribution. The gas would circulate through a series of oxide boxes containing
rusted iron borings, bog ore, or precipitated iron oxides. The oxide sometimes had
lime or soda ash added to it to keep the iron oxide in an alkaline state. Also, a fluffing
material was added to create better gas flow. These materials were usually
woodchips, but blast furnace slag and corn cobs were also used. The final form of
the cyanide was generally complex ferri-, ferro-, and ferri-ferro ammonium cyanide
complexes. These chemicals are easily identified by their intense blue color. The
spent oxides were generally discarded or used as fill at manufactured gas plants (Ref.
9).

Carbureted water gasification systems operated a little differently. The coal gas
initially produced in plants of this type was also known as blue gas. The blue gas is
prepared by passing steam through a bed of incandescent carbon. The steam reacts
with the carbon to produce a fuel gas comprised primarily of carbon monoxide and
hydrogen. The blue gas has a low heating value, so liquid hydrocarbons are thermally
cracked into the gas, creating carbureted water gas (CWG). The production of CWG
produced many of the same byproducts as coal-carbonization with a few exceptions.
The separation of tar was more difficult at CWG plants because the tar, oil, and
condensate water formed an emulsion that was difficult to separate. The emulsion
could quickly fill the tar separator and the emulsion would then flow out through the
tar outlet and the condensate outlet (Ref. 9).

The naphthalene and light oils were also removed from the CWG, but the
naphthalene could be added back into the process and was therefore not considered
a waste at many CWG plants. Ammonia, cyanides, and phenolic compounds were
produced in only trace amounts at CWG plants and were not removed or recovered
from the process. The amount of iron oxide waste was usually considerably less at
CWG plants than coal-gasification plants (Ref. 9).

During the period when the plant employed coal-carbonization, the disposal
practices are unknown. It is not known whether the ammonia liquor was sold or
discarded into the nearby river. Early insurance maps of the facility show equipment
and structures that probably had iron oxide to remove hydrogen sulfide and cyanide.
Photographs and maps of the plant after 1910 clearly show the different structures
and equipment used for the carbureted water gasification system (Ref. 3).

A former employee of the CWG plant outlined a few of the disposal practices
that he observed during his employment between 1947 and 1953. The spent iron
oxide was spread on the ground around propane tanks near the park. The tar was
boiled down to separate the tar out from the emulsion removed from the tanks and
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transferred to railroad tank cars for shipment off-site. He estimated that two tanker
cars per week were filled. According to him, the transfer pipes frequently ruptured
and coal tar would spill onto what is now Calhoun Park. The gas relief holder, used
as an emergency relief valve to vent off excess gas, also was a source of spills. The
tank was of open bottom construction and was designed to rise up inside of an open-
top tank of water. When the pressure was too great, the inverted tank would rise
above the water level, and tar and water would spill onto the adjacent property
(Calhoun Park). Gas was stored in a large collapsable iron tank (480,000 cubic feet)
made in three sections, that rose and fell depending on the amount of gas being
produced. The former employee stated that the tank rested in a hole that was
approximately 25 feet deep and full of water. The full height of the tank was
approximately 60 feet. The gas in the tank contained residual tars that would
condense out and collect in the water. A collection system retrieved some of the tar.
Several times a day, the tar was pumped into a 500 to 600 gallon tanker truck and
some spills occurred during pumping. Also, another large 3-piece sectional tank was
located at St. Phillips and Cannon Street to aid in storage of gas during peak times.
Condensing pipes were also located at this tank and tar was pumped from this tank
as well. Waste tars from both tanks were taken to the Old Charleston Dump (East
Bay at the Cooper River Bridge). Neither of the large tanks remain (Ref. 10,11).

The Calhoun Park section of the site also had several companies on-site in the
past. The Charleston Dry Dock Co. used the area between 1934 and 1942 for
storage of steel. The U.S. Navy owned the land from 1942 to 1947, but the use of
the land is unknown. Another company on-site was Fernoline Chemical Company,
which was operational between 1885 until 1892. The company was listed under
"creosote", "chemical works", and "paint manufacturers" in old Charleston directories
(Ref. 3). Fernoline apparently did some creosoting of lumber, but an equipment list
and map of the plant shows that most space was taken up by retorts and other
refining equipment (Ref. 3). In the late 1800's, small tar distilleries were commonly
established at or near gas plants to make use of the coal tar. When distilled, the coal
tar could produce turpentine substitutes, rubber solvents, creosote for timber
preservation, pitch for briquetting, dyes, antiseptics, perfumes, and food preservitives
(Ref. 12). Fernoline probably got coal tar from the gas works and distilled it to make
other products. The company had no apparent means of off-site disposal (no railroad
tracks), and their disposal practices are unknown.

Part of the chemical company extended onto what is now National Park Service
property (NPS). Pilings from the old wooden wharf shown on old maps of Fernoline
still exiend from NPS property (Ref. 3,4). One test pit dug on NPS property near the
old wharf contained a pipe that contained "creosote", and the hole exhibited a strong
creosote odor (Ref. 8).

The Ansonborough Homes portion of the site had little industry on-site in the
past other than storage. In the 1880's, three "rosin yards" and one "rosin shed" were
located in the northeast corner of this portion of the site. Rosin was used in making
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varnishes and caulking ships. Lumber and scrap metal were stored on this portion of
the site in the early 1900's (Ref. 3).

E. Removal/Remedial Actions

SCE&G removed soil stained by a transformer explosion in April 1989.
Approximately three cubic yards of soil were approved for disposal at the Oakridge
Landfill in Dorchester County, S.C. Approval was granted by SCDHEC. The
transformer was non-PCB (Ref. 13).

Because of the results from various investigations, Calhoun Park was
completely fenced in August 1989. The residents of Ansonborough Homes have been
vacated from the housing complex (Ref. 28,29,34).

III. FIELD INVESTIGATIONS

A. CERCLA Inspection Activities

A CERCLA site reconnaissance was conducted August 22, 1991, by SCDHEC
personnel including Gerald Shealy, Q» istiiie Coker, John Cresswell, Rick Richter, Craig
Dukes, and Robert Cole. Walter Erwin, SCE&G, arrived and showed the SCE&G
substation. The site was videotaped (Ref. 4,14).

Samples were collected September 10, 1991, by Craig Dukes, Robert Cole,
John Cresswell, Gerald Shealy, Pam James, Chuck Arnold, Marion Feagin, Shannon
Greene, Rick Richter, and Robin Coller-Socha of SCDHEC. Mark Parrington of General
Engineering, Inc. received split samples for SCE&G (Ref. 4,14).

Sampling activities were conducted in Level C and Level D protection. After
collection, the samples were placed on ice and delivered to the SCDHEC laboratory
the following morning. The samples were analyzed for chemicals on the EPA Target
Compound List (TCL) with the exception of pesticides and herbicides (Ref. 14).

B. Sample Types

Sampling activities included the collection of five surface soil samples, two
sediment samples, four surface water samples, two air samples, and one groundwater
sample from a public well. No changes to the sample plan were made in the field, and
all samples were collected as described in the plan (Ref. 4,14,33).

A control surface soil sample, CP-SS-01, was collected approximately 100 to
150 yards north of the northwestern corner of the substation. The sample was 15
to 20 feet west of the fence bordering the truck facility, approximately five feet west
of the railroad track, and ten feet east of Washington Street. The sample was
comprised of sand, rock, small pieces of glass, and small amounts of red clay. The
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sample was collected at depth of approximately six inches. This part of Washington
Street received very little traffic. A telephone pole with tar on it was just on the other
side of the fence inside the trucking facility. Split samples were obtained by General
Enginering, representing SCE&G (Ref. 14).

A second control surface soil sample, CP-SS-02, was collected in an open field,
southwest of Ansonborough Homes. The sample location was approximately 45 to
50 yards south of Broad Street and 25 to 30 yards west of Washington Street. The
sample was collected at a depth of approximately six inches to one foot, and was
comprised of sand, reddish-orange clay, grey soil, pieces of brick and rock, and bright
red clay. No split samples were obtained for this sample (Ref. 14).

The surface soil sample, CP-SS-03, was collected at the northwestern corner
of the substation, just outside of the fence. The soil in this vicinity had a blue-green
stain during the reconnaissance; however, the stain was not reported during the
sampling trip. The sample was collected approximately five to ten feet east of the
railroad track. The sample was a wet, dark brown mud. The sample was collected
above two feet in depth. Split samples were obtained for this sample (Ref. 14).

The surface soil sample, CP-SS-04, was collected from the iron oxide material
inside the fence of the substation. The sample was a black chunk of material that
was broken up for sampling by hand. The material was deposited on the surface of
the gravel. Split samples were obtained for this sample (Ref. 14).

The surface soil sample, CP-SS-05, was collected inside CP, 22 feet south of
the retaining wall of the substation, and 241 feet east of the fence on the Washington
Street side of the park. The sample was collected at a depth of approximately one
to two feet. The sample plan called for the sample to be collected from an area where
surficial tar was absent, so as not to overwhelm the analytical equipment. The initial
soil was comprised of a black to dark-brown mixture of sand and clay. Some small
pieces of brick and small rocks were also in the sample. Below one foot in depth, the
soil contained some yellow-tan sand and clay. No split samples were collected for
this location (Ref. 14).

The surface soil sample, CP-SS-06, was collected inside Ansonborough Homes
property in the southwest corner, from a yard inside a group of apartments. The
sample was 10 to 15 feet from the sidewalk on the west side of the yard. The
sample was comprised of black or dark brown sandy soil, with a small amount of clay.
A few small rocks were also in the sample. The sample was collected at a depth of
between six inches and 1.5 feet. No split samples were obtained. (Ref. 14).

The only ground water sample collected, CP-PW-07, was collected from Mount
Pleasant well # 2, approximately 2.5 miles northeast of the site. Split samples were
not obtained (Ref. 14).
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Sediment and surface water samples, CP-SD-08 and CP-SW-08, were collected
as control samples in the tidally influenced brick archway. The samples were
collected after access to the archway was obtained by removing a manhole cover at
the intersection of Calhoun Street and Elizabeth Street, approximately one-half mile
from the site. The sample was collected as the tide was going out. The sediment
sample was collected by use of a Ponar dredge, lowered by string to the bottom of
the archway. The sample contained a very dark sediment, black in color, and
contained small pebbles, rocks, and bits of glass. A small amount of oily sheen was
noted. The water sample was collected by means of lowering a pail attached to a
string into the flowing water (Ref. 3,4).

The downgradient sediment and surface water samples, CP-SD-09 and CP-SW-
09, were collected at the outfall of the brick archway into the Cooper River. The
surface water sample was collected before the sediment sample. A strong
creosote/coal-tar odor was noted during collection of this sample. An oily sheen was
noted on the sediment ten to fifteen feet downgradient of the outfall prior to
sampling. The sediment sample was black in color, with small pieces of rock, glass,
and what seemed to be small pieces of coal. The sediment had a very heavy oily
sheen and strong creosote odor. An oily sheen extended from the outfail into the
Cooper River after sampling was complete. Split samples were obtained for both
sediment sample locations (Ref. 3,4).

Two samples of flood water were collected, CP-SW-10 and CP-SW-11. The
sampling inspection was scheduled at a time of seasonal flooding. The samples were
collected in the area of Ansonborough Homes. The first sample was collected
approximately 11 yards in front of Building 24 at Ansonborough Homes. The second
sample was collected near Building 18, near a telephone pole. No split samples were
obtained (Ref. 3,4).

Air samples were collected at two locations, CP-AIR-12 and CP-AIR-13. A
Minipuf and a grab sample were collected at each location. The grab samples were
collected by passivated stainless steel cannisters, which took approximately ten
minutes each to fill. The Minipufs only ran for approximately four hours. The first
sample CP-AIR-12 was collected at an upwind location, near the northeast corner of
the SCE&G substation. Numerous trucks passed the location during sampling. The
downwind sample (CP-AIR-13) was collected inside Calhoun Park, at the south edge
of the substation. No split samples were obtained. The wind conditions on the day
of sampling were calm with an unsteady wind from the northeast (Ref.4,14,32).

C. Analytical Results

Results from samples collected during this investigation confirm the presence
of contamination in surface soil at the site. Also, sediment samples collected from the
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outfall of the brick archway indicate that the surface water pathway has been
impacted. The contaminants include both organic and inorganic compounds.

The area of the site is built largely upon fill material of unknown nature, so
inorganic constituents, such as heavy metals, were expected to be variable within the
area of the site. This variability was compensated for by the collection of two control
samples for surface soil. Also, the site's close proximity to other potential sources
of contamination, such as the large trucking facility just north of the site and the
railroad track paralleling the site, were considered. The soil composition of all the
surface soil samples collected for this investigation were similar. The control samples
collected for this investigation are representative of conditions near the site.

The surface soil sample, CP-SS-03, contained several parameters significantly
increased (3x) over the control levels, including: silver, cobalt, copper, manganese,
lead, zinc, acenaphthylene, anthracene, chrysene, naphthalene, pyrene, and 2-
methylnaphthalene. Numerous Tentatively Identified Compounds (TIC's) were also
detected in this sample. TIC's are organic compounds that are not quantified by the
SCDHEC laboratory due to the lack of appropriate reference standards. The majority
of the TIC's detected are either derivatives of naphthalene or benzene. The
significance of these TIC's is not known (Ref. 6).

The surface soil sample, CP-SS-04, also contained several parameters that were
significantly increased over the control levels, including: silver, barium, cobalt,
manganese, zinc, and 2-methylnaphthalene. Naphthalene was also slightly elevated.
Again, numerous naphthalene and benzene derivatives were identified as TIC's (Ref.
6).

The surface soil sample, CP-SS-05, was collected inside CP. This sample
contained no inorganic parameters significantly elevated over control levels; however,
PCB 1254 was detected at a level 20 times higher than control levels (0.216 ppm).
The sample also contained several TIC's (Ref. 6).

The surface soil sample, CP-SS-06, was collected from the Ansonborough
Homes portion of the site. The sample contained one inorganic parameter, zinc, at
a significant level and one organic parameter at a significant level, flouranthene.
Several other organic compounds were slightly elevated, including: benzo(a)pyrene,
benzo(ghi)perylene, chrysene, phenanthrene, and pyrene. Several TIC's were also
detected (Ref. 6).
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SAMPLE LOCATIONS
Locations marked by 6

(not to scale)

MPDONM.
UC2£
TBOfSlTt
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TABLE IA : SOIL SAMPLE SUMMARY
Summary of inorganic parameters in at least one sample.

All results in ppm.

• ;: "' " • : -;-" ; ""^ f::v '•'• • : ::

Parameter

arsenic

silver

aluminum

barium

beryllium

cadmium

cobalt

chromium

copper

manganese

nickel

lead

tin

vanadium

zinc

mercurv

Control

CP-SS-01

11 U

3.0 U

4700

52 U

0.5 U

1.0U

3.1

600

21

160

14

82

350

7.8

39

O.25 U

Control

CP-SS-02

0.99

3.0 U

6800

62

0.5 U

1.0U

2.0 U

9.0

3.6

26

2.0 U

150

50 U

9.0

39

0.25 U

CP-SS-03

15U

11

6400

160

0.6

1.5

9.7

30

160

560

16

410

160

18

280

0.42

CP-SS-04

0.82

23

2200

190

0.5 U

1.0U

13

13

2.6

690

23

220

260

2.0 U

160

0.25 U

CP-SS-05

2.7

3.0. U

7400

37

0.5 U

1.0U

2.0 U

17

26

43

3.7

63

50 U

15

67

0.25 U

CP-SS-06

3.6

3.0 U

7000

120

0.5 U

1.0

2.0 U

13

57

49

4.8

230

50 U

,12

320

0.3



Calhoun Park/Ansonborough Homes/Coal Gas
SCO 987 581 337
Page 17

TABLE IB : SOIL SAMPLE SUMMARY
Summary of organic parameters in at least one sample.

All results in ppm.

• ' > : :^---^--- : " : '-v'----
Parameter

acenaphthylcne

anthracene

benzo (a) pyrene

benzo (ghi)

perylene

chrysene

flouranthene

naphthalene

phenanthrene

pyrene

benzole acid

2 -methyl

naphthalene

PCB 1254

TIC

Control

CP-SS-01

0.3 U

0.3 U

0.3 U

0.3 U

0.3 U

0.3 U

0.3 U

0.3 U

0.3 U

0.3U

0.3 U

0.01 U

A,B,C,D

Control

CP-SS-02

0.3 U

0.3 U

0.3 U

0.3 U

0.3 U

0.3 U

0.3 U

0.3 U

0.3 U

0.3 U

0.3 U

0.01 U

B

CP-SS-03

16.7

14.8

0.3 U

0.3 U

30.8

0.3 U

2.42

0.3 U

24

0.328

1.59

0.01 U

A,B,C,D,E,F,G,H(

J,K,L,M.N,O,P

CP-SS-04

0.1 U

0.1 U

0.1 U

0.1 U

0.1 U

0.1 U

0.789

0.1 U

0.1 U

0.1 U

1.1

0,01 U

A,C,D,H,I,K,L,M,

Q,R,S,T,*

CP-SS-05

0.3 U

0.3 U

0.3 U

0.3 U

0.3 U

0.3 U

0.3 U

0.3 U

0.7

0.3 U

0.3 U

0.216

P,R,V,W

CP-SS-06

0.3 U

0.3 U

0.415

0.393

0.527

0.914

0.3 U

0.631

0.798

0.3 U

0.3 U

0,01 U

M,O,X
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Cyanide was not included in the original analysis. Three samples were
reanalyzed for total cyanide (CP-SS-01, CP-SS-02, and CP-SS-03) approximately four
months after the samples were collected. The control samples (01 and 02) did not
have cyanide above the detection limit of 10 ppm. CP-SS-03 contained cyanide at
200 ppm. The holding time for soil samples to be analyzed for for cyanide is
indefinite, so the accuracy of the results should not have been comprimised (Ref. 35).
Complete results are available in Appendix I.

Sampling during this investigation has also shown an impact to the surface
water pathway. Numerous organic compounds were detected in the sediment sample
collected at the discharge point of the brick archway into the Cooper River. The
upgradient sample contained 9025 ppb of total PAH's, compared to 98,450 total
PAH's in the downgradient sample. The control sample received runoff from
roadways that likely contributed to the level of PAH's; however, the downgradient
sample contained numerous parameters that were significantly elevated over control
levels. The only inorganic parameter that was 3x the control level was nickel.
Numerous organic parameters (particularly polyaromatic hydrocarbons, or PAH's) were
also significantly elevated, including acenaphthene, anthracene, benzo (k)
flouranthene, chrysene, fiourene, indeno (1,2,3-C,D) pyrene, naphthalene, pyrene, and
2-methylnaphthalene. A large number of benzene and naphthalene derived TIC's were
also found in this sample. A summary of sample results for sediment samples
collected during this investigation is available in Table HA and Table IIB.

Four surface water samples were collected for this investigation. Two of the
samples, CP-SW-08 and CP-SW-09, correspond to the location of the sediment
samples. No inorganic or organic parameters were detected in the downgradient
sample (CP-SW-09) at significant levels. Two other surface water samples were of
flood water, CP-SW-10 and CP-SW-11. None of the parameters detected in the two
flood water samples were elevated compared to the control sample, and no PAH's
were detected in any of the surface water samples. The TIC's detected in all four
water samples have been detected in previous SCDHEC CERCLA sampling. A
summary of the surface water sampling is in Table IIC.

The nearest public well to the site is the Mount Pleasant well. This well was
sampled for this investigation because of the possibility that contaminants could have
a conduit through the confining layer (the Cooper Marl). The well sample, CP-PW- 07,
contained no parameters that were significantly elevated. The TIC detected in this
sample, 4-hydroxy-3-methoxy-benzaldehyde, is also known as Vanillin and is a
flavoring aid. The significance of this TIC is unknown. The complete results for this
sample can be found in Appendix I.

Air samples collected for this investigation found no significant levels of any
parameters compared to probable upwind levels. Cresols were not detected and the
level of PAH's detected were consistent with levels detected elsewhere in the state
(Ref. 32). Complete results can be found in Reference 32.
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TABLE IIA : SURFACE WATER PATHWAY SAMPLES
SEDIMENT SAMPLES

Summary of inorganic parameters in at least one sample.
All results in ppm.

•••• " ' "vc • ̂ &^™,t*Kiw&*®rx -«• :

Parameter

arsenic

silver

aluminum

barium

cadmium

cobalt

chromium
copper

manganese

nickel

lead

tin

vanadium

zinc

Control
CP-SD-08

4.6

3.0 U

2000

80

1.0 U

2.0 U

100

85

47

4.6

480

74

2.8

250

CP-SD-09

3.3

5.3

2500

20

1.1

4.0

72

75

92

15

210

150

7.0

430
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TABLE IIB : SURFACE WATER PATHWAY SAMPLES
SEDIMENT SAMPLES

Summary of organic parameters in at least one sample.
All results in ppm.

• "' ' ' "••:"•• ;;::i: £^' %; :-4r : - - .v. :-
Parameters

acenaphthene
anthracene
benzo (k) flouranthene
benzo (ghil perylene
bis (2-ethylhexyl)

phthalate
chrysene
flouranthene
flourene
indeno (1.2.3-CD) pyrene
naphthalene
phenanthrene
pyrene
2-methylnaphthalene
PCB 1254
TIC

Control
rp-SD-08

0.3 U
0.3 U
0.783
0.586
0.902

1.12
2.2

0.3 U
0.3 U
0.3 U
1.08
1.53

0.3 U
0.824

B,Y

rp-sn-09
12.9
26.1

0.3 U

2.02
0.901

9.73
0.3 U
3.09

2.66
9.54

0.3 U
13.2

10.2
0.01 U

D,M(N,T,*rW,Z,AA,BB,CC,DD,EE,
FP nn HH
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TABLE IIC : SURFACE WATER PATHWAY SAMPLES
SURFACE WATER SAMPLES

Summary of parameters in at least one sample.
All results in ppm, except as noted.

Parameter

aluminum
cooper

manaanese
antimony

zinc

cyanide
' " "•:-——V; .-. ' ..<-•?: • •: '••. / ' - I . .?

bis (2-ethy!hexyl)
phthalate

chloroform

TIC

alkalinity
COD
nitrate/nitrite

pH (standard units)

TPS

TOC
total nhpnnl

:-' :•. '•'y'\yi&®&:--:':: . ' .-,:.•

Control
rp-sw-nft

0.22

0.01

0.07

0.09

0.04

0.02
. '. ' ' : ' r :i-':$&*&'^:''-:;:- ••v:?-

0.0242

0.00411

II.JJ.KK

••• - : : ' - . .'''•'"•'' " ' ' - ' •• . ' ' '

180

1.200

0,18

7.2

6.600

12.3

n 01 u

• ' .;..:• .-•:;• ; : :•:: : ? .?.;. :: '̂ , i! .; ' ifS xSK :JS
; : IMnRf!AWIr.<5 ' : :* ; "x:

rp.Rw.nq

0.07
0.01

0.06

0.14

0.01 U
0.01

••: ::v- " .'" : ORfiXMJf*'?'"'" i:':'::4S: ! *

0.004 U

0.002 U

L.II.LL

IMDIf^ATOiR F'AJ^WiTlfiFR*; ;;

150

520

0.39

7.1

12.300

12.8

O.011

'?^ff-^i^^iiji^jjjm§mj!$
Flood Water
rp-sw-in

0.32
0.01 U

0.01

0.24

0.01 U

0.01 U
t̂ i-'S^SSS:̂-.-. - • -.-. - . . - - . - -..•.•.-.-.-...--.•.-.: •.;.•,:-•.:.•-• v.y.-,-.-.- ;/.• •.v.v.v.y.:.y.y:-.v

0.004 U

0.002 U

MM
:>>î "l;:Slvl:ffî ^^^^^

92

970

0.13
7.7 ,

23.700

6.8

O01 U

ymm^mf^s>ff>^mKs^mm^
^$%3%g%^W$^:Z®%:K3X ;?5?? •;* %

Flood Water
rp.RW-1 1

0.39
0.01 U

0.02

0.25

0.01 U

0.01 U
^̂ P î̂ ^̂ l̂ .̂ ^̂ ^p

0.004 U

0.002 U

II.LL.MM

97

700

0.11
7.7"

25.700

6.1

0.01 U
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The following key is for Tables IA, IB, IIA, UB, and IIC.

U) Parameter not detected. Listed value is the Method Detection Limit (MDL).

E)
F)
G)

A) bicyclo[4.2.0)octa-13,5-triene
B) dimethoxymethyane
C) l-ethenyl-4-methyl-benzene
D) (l-methyl-2-cyclopropen- l-yl)-benzene

(z) 1,3,5-hexatriene
3-methyl-,(E) 1,3,5-hexatriene
1,2-dimethylbenzene

H) l-ethenyl-2-methyl-benzene
I) methyl (1-methylethenyl) benzene
J) 1,3-dietnenyl benzene
K) 2-ethenyl-l,4-dimethylbenzene
L) azulene
M) 1-ethylidene-lH-indene

1,5-dimethyl naphthalene
2,3-dimethyl naphthalene
biphenylene
(1-methylethenyl) benzene

N)
O)
P)
Q)
R) (l-methyl-l-propenyl)-,(z) benzene
S) (1-nitroethyl) benzene

T) l-methylene-lH-indene
*) 1,2,3,4-tetramethyl benzene
V) (I-methyl-2-cyclopropen-l-4L) benzene
W) 1,3,,5,7-cyclooctatetraene
X) benzophenane
Y) l,l-(l,2-ethynediyl) bisbenzene
Z) 2.3-dihydro-lH-indene
AA) l-ethyl-2,3-dimethyl benzene
BB) 4-ethyl-l,2-dimethyl benzene
CC) 2,3-dihydro-4-methyl-lH-indene
DD) 2-ethyl naphthalene
EE) 2,7-dimethyl benzo[B] thiophene
FF) 1,3-dimethyi naphthalene
GG) 1,2-dimethyl naphthalene
HH) 1,4,6-trimethyi naphthalene
II) 1,4-hexadiene
JJ). N,N-dibutyl formamide
K) N,N-diethyl-3-methyl-benzamide
LL) (z)-9-octadecen-l-ol
MM) 4-hvdroxv-3-methoxv-benzaldehyde
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IV. GROUNDWATER PATHWAY

A. Regional Hydro geology

The following geologic units underlie the Calhoun Park/Ansonborough Homes/
Coal Gas site:

Name Description

Terrace Deposits Fine- to medium
grained sands,
shelly sands, and
shell beds

Estimated
Hydraulic
Conductivity

10'4

Depth of
Occurrence

0-50 ft.

Cooper Formation Sandy, calcareous, 10'8
phosphatic limestone
and marl with layers
of clay

Santee Limestone Fossiliferous, locally 10~4

phosphatic, limestone

50-225 ft.

Black Mingo

Pee Dee

Black Creek

Midder.dorf

Fossiliferous 10"4

limestone,
argillaceous sands,
sandstones, and clays

Fossiliferous, muddy 10"a

sands, and silty and
sandy calcareous clays

Muddy sands, silty 10"a

clays, and shelly
limestone

Feldspathic sands, 10'6
clay, silty clay, and
clayey silt

225-375 ft.

375-725 ft.

725-1150 ft.

1150-1950 ft.

1950-3000 ft.
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The potentially impacted aquifers include all of the aquifers below the Cooper
Formation. The Cooper Formation underlies the surficial aquifer and and is a
documented, laterally extensive confining layer; however, an artesian well penetrating
the Cooper is located on the SCE&G property. This well is approximately 1865 feet
deep and may act as a conduit for the downward, vertical migration of contaminants.
The well was completed in 1911 and was intended to be used as a source of water
for a boiler supply at the gas works. The. well casing is 6.5 inches in diameter and no
grout exists within the annular space of the well. The hole was drilled at least two
inches larger than the diameter of casing. The drilling log for the well indicates that
the initial drilling went through at least six feet of cinders, brick, and tar (Ref. 15).

On-site soil borings indicate that the surficial water table is overlain by fill
material consisting of sand, clay, silt, shells, clayey sand, silty sand, top soil, solidified
coal tar, organic debris, and building rubble. These materials have estimated hydraulic
conductivities ranging from > 10~3 to 10"8 cm/sec. The depth to groundwater at the
site varies in monitoring wells from 2.5 to 4.1 feet, but the level may fluctuate due
to tidal influence. Locally, the shallow groundwater discharges into the Cooper River.
Groundwater flow direction in the deeper aquifers is as follows: Santee-Limestone to
the east: Black Mingo to the southeast; Black Creek to the north/northeast; and
Middendorf to the northeast. Flow direction in the Pee Dee is unknown. The site is
not in area of karst topography. The Cooper River is a discontinuity within the
shallow water table (Ref. 15). The net precipitation for this area of the state is 5 to
15 inches (Ref. 1).

B. Groundwater Use

Groundwater within a four-mile radius of the site is used for industrial,
irrigation, domestic, and community water supply (Ref. 15). Shallow groundwater is
not used for drinking watrer within four miles of the site. The only public supply wells
within four miles of the site are two wells in the City of Mount Pleasant system. The
system has five operational wells, and the system is blended prior to distribution. The
total number of people served by the system is 31,746 (Ref. 15,17). Based on
available file information, all other areas are covered by Charleston City Water or other
systems that obtain their water supply from upgradient surface water sources. There
are no known private wells within four miles of the site.

C. Groundwater Impact

Documentation of contamination of the shallow aquifer beneath the site is
extensive. Free product has been detected in most of the monitoring wells on-site.
with one well having over six feet of a black, tarry substance. The following tables
are a summary of results from sampling conducted by Davis and Floyd in August
1990, Reference 3.
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Homes/Coal

GROUNDWATER SAMPLING RESULTS (1990)
Parameters found in at least one sample.

All results in ppm.
A : monitoring well at Ansonborough Homes; CP : monitoring well at Calhoun Park

INORGANICS I

PARAMETER m% —— I - — -

cyanide
aluminum
arsenic
barium
beryllium
<H§dmium
I' calcium
chromium

I cobalt
copper
iron

| lead
magnesium
manganese

I mercury
nickel
potassium
selenium

I silver
jj sodium
4§Bha Ilium

vanadium
zinc

AKW1

<0.016X

250

0.15

2.88

0.006

0.015

435

0.45

0.06

0.49

238

9.25

291

2.75

0.04

0.10

150

<0.14X

<0.01U

2200

<0.025X

0.20

3.50

AMW2

<0.016X

790

0.2

4.53

0.015

0.025

408

1.1

0.11

2.1

776

12.7

343

4.65

0.06

0.21

125

<0.10X

0.01

2400

<0.03X

0.3

9.45

AMW3

<0.016X

73

0.014

0.19

<0.005U

0.007

267

0.07

<0.01U

0.03

58.3

0.13

273

1.19

<0.0002U

0.02

155

<0.05X

<0.01U

1300

0.94

0.06

0.15

CPMW1

1.76

280

0.26

2.2

0.008

0.01

424

0.4

0.09

0.65

352

7.1

91.5

5.85

0.03

0.04

40

<0.04X

<0.01U

440

<0.016X

0.15

1 4.35

CFMW2

0.095

450

0.14

1.52

0.01

0.01

347

0.6

0.08

0.9

396

4.65

166

3.5,

0.016

0.22

85

<0.1X

<0.01U

600

<0.025X

0.15

2.35

CPMW2
DUp.

0.058

310

0.14

1.3

0.008

0.01

366

0.45

0.07

0.65

284

3.6

139

2.8

0.018

0. 18

70

<0.06X

<0.01U

525

<0.025X

0.15

1.75

CPMW3

<0.016X

119 I

0.048

0.59

<0.005U

0.004

290

0.14

0.04

0.38

157 I

1.56

50.5

1.67

0.0046

0.06 !

29

<0.025X

<0.01U .

170

2.6 1

0.05

1.48
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GROUNDWATER SAMPLING RESULTS (1990) cont.

ORGANIC8— -' ssss
AMW3 I CPMW1PARAMETER

methylene
chloride

0.002B.J 0.003B.J C.002B.J 0.003B.J 0.002B.J 0.002B.J 0.002B,J

1,1-
dichoroethene

0.001B,J 0.001B,J

bis(2-
ethylhexyl)
phthalate
1,2-
dichloroethane
(total)

trichloroethane

napthalene
chloromethane

ethylbenzene
xylene (total)
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GROUNDWATER SAMPLING RESULTS (1990) cont.

PARAMETER

2-methyl
Napthalene

acenapthylene
acenapthene

dibenzofuran
f lourene
phenathrene
anthracene
pyrene
f louranthene

chrysene
benzo ( a ) pyrene
1, 1-dichloro-

1 ethane

AHH1

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

AMH2

<0. 005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

0.003J

AMW3

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

CPMW1

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

CPMW2

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

CPMW2
Dup.

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

<0.005U

CPMW3

1.116D

0.081D,J

0.22D,J

0.064D,J

0.163D,J

0.434D

0. ID, J

0.154D. J

0.133D,J

0.064D.J

0.028D,J

<0.005U

B
D
J
U
X

KEY
Parameter detected in method blank
A second dilution was required
Estimated below the required detection limit
Below detectable limits
Dilution required or unable to report due to matrix
interference
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Sampling activities during this investigation included the collection of a
ground water sample from the City of Mount Pleasant well approximately 2.5 miles
from the site. The results from that sample found no evidence that the well has been
impacted by the site; however, due to the amount of contamination in the shallow
water table and the presence of a potential conduit to the lower aquifers, there is a
potential for the lower aquifers to become contaminated. Also, the potential exists
that contaminated groundwater could be discharging into the Cooper River (Ref. 15).

V. SURFACE WATER PATHWAY

A. Regional Characteristics

The Calhoun Park/Ansonborough Homes/Coal Gas site is relatively flat and
runoff discharges into stormwater grates at various locations around the site (Ref. 4).
Most of the runoff discharges into the old brick archway that discharges into the
Cooper River. The brick archway is tidally influenced as is the Cooper River near the
site.

The site is approximately 500 feet from the Cooper River. The probable point
of entry is the discharge point of the~brick arcuway into the river. The river flows
approximately one-half mile before entering Charleston Harbor and approximately three
miles further to the Atlantic Ocean (Ref. 2,4). The average flow of the river is difficult
to assess because of its tidal nature. The Cooper River Rediversion Project (scheduled
completion in 1983, completed 1990) was to have reduced the streamflow from
15,600 cfs to 3,000 cfs (Ref. 18).

The area of the site floods several times a year (Ref. 19). The Calhoun Park
and Ansonborough Homes portions of the site have ground elevation ranging between
4.1 to 7.5 feet above mean sea level. Normal monthly maximum high tides range
between 5.0 and 5.2 feet above mean sea level with "spring" tides ranging between
5.2 and 7.2 feet above mean sea level (Ref. 6). Because of the tidal nature of the
archway and low ground elevation at the site, flood water periodically backs up
through the grates around the site (particularly at the housing complex). During this
investigation, flooding was observed at the Ansonborough Homes portion of the site
(Ref. 4).

The type of on-site soil varies greatly because the area is built upon fill material.
The type of material used to fill in the marsh ranged from rubble and construction
debris to sand. The area was filled during the 1700's and 1800's (Ref. 3). The 2-
year, 24-hour maximum rainfall at the center of Charleston County is 4.60 inches
(Ref. 20).
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B. Surface Water Use

No surface water intakes for community or industrial supply are located within
15 miles downstream of the site. The Cooper is tidally influenced but no intakes are
within 15 miles upstream of the site (Ref. 21). The Cooper River and Charleston
Harbor are used for recreational activities such as boating and fishing. These tidal
saltwaters have had restrictions on shellfish harvesting due to water quality problems
(Ref. 18). The area of the Cooper River from Drum Island south to Shutes Folly is a
fishery (Ref. 22).

The Shortnose Sturgeon (Federal endangered) has been known to occupy
surface water within 15 miles of the site. A Shortnose Sturgeon was caught by
gillnet at Fort Johnson in Charleston Harbor approximately three miles from the site
(Ref. 23). The Shortnose sturgeon is anadromous and could be found in the upper
portions of the Cooper and Ashley Rivers. The loggerhead turtle (federal threatened)
also can be found in the Cooper and Ashley Rivers. One loggerhead was seen near
the naval base, upgradient of the site (Ref. 24).

Wetlands are located along the Cooper at various locations up and
downgradient of the site. The nearest wetlands marked on the topographic maps of
the area are between one-half and one mile north of the site (Ref. 2).

C. Surface Water Impact

Sediment samples collected from the discharge point of the brick archway into
the Cooper River found contamination attributable to the site. The concentration of
total PAH's detected at the discharge point of the brick archway was 97,549 ppb.
The area where the sample was collected is perennial due to the tidal influence on the
archway.

The SCDHEC Coastal Toxics Monitoring Network maintains a statewide, fixed-
station monitoring network to study ambient water quality. Between 1984 and 1986,
sediment and tissue samples (human food chain organisms) were collected throughout
the state and at locations in and around Charleston Harbor. Between 1987 and 1989,
a separate SCDHEC study was conducted in Charleston Harbor that included the
collection of more sediment and tissue samples. Both studies included PAH's in the
parameters to be tested for. These compounds can enter aquatic systems from
industrial and municipal wastewaters, oil drilling activities, boating and shipping
activities, forest fires and other sources that generate waste by the incomplete
combustion of organic compounds (Ref. 25,26).

A review of the results from both studies found two locations in and around
Charleston Harbor that had elevated levels of PAH's in the sediment. One location
was approximately 2.5 miles south of the Koppers Company /Treatment Plant
(Koppers) on the Ashley River. Koppers operated a milling, wood-preserving, and pole
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storage facility from 1925 until 1978. Creosote, a source of PAH's, was extensively
used at Koppers. The concentration of total PAH's found below Koppers was. 13,478
ppb. A location north of Koppers in the Ashley, and a sediment sample from
Charleston Harbor at the mouth of the Ashley River did not detect PAH's (Ref. 25,26).

The second highest level of PAH's, 1988.1 ppb, was found at a location on
the north side of Shutes Folly, approximately 0.7 miles from the brick archway
draining the site. No other detections of PAH's were found in sediment at other
sample locations in the Charleston Harbor area, including locations in major shipping
lanes. Oyster and Blue Crab tissue analyses also detected PAH's at the Shutes Folly
location and the location below Koppers. The only other tissue analysis which
detected PAH's was near the mouth of the Wando River, approximately two miles
north of the brick archway. (Ref. 2,25,26). The following table summarizes the level
of total PAH's detected at the different sample locations.

TABLE III
All results are shown in ppb (ug/kg).

;;̂ '-̂ -̂:;;î ;̂

Sample
Location

MD-214

AR01

ARO2

CH02

CH03

CR01

WR01

WR02

Sample media

Sediment

1988.1

13,478

ND

ND

ND

ND

ND

ND

Oyster

1074

448

NT

ND

ND

ND

ND

ND

Blue Crab

294

130

ND

ND

NT

ND

564

ND
KEY

ND - Not detected.
NT - Not tested.

* The preceding results were a summary of testing that occurred between 1984 and 1986 for the
MD-214 sample. The other samples were collected between 1987 and 1989. The tissue samples were
composited with up to 55 organisms for oyster and up to 10 for crabs (Ref. 25,26).

The following map shows the location of the sample stations in relation to the site and
the probable point of entry (PPE).
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MAP OF SAMPLE STATIONS IN AND AROUND CHARLESTON HARBOR
(1984-1989)
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The data obtained during the two SCDHEC studies between 1984 and 1989
seems to indicate that an impact to the Cooper River has occurred. Because of the
level of PAH's detected at the archway, it is possible that the site has contributed to
contamination in the Cooper River. More sediment sampling should be conducted
closer to the site to confirm that the PAH's found at Shutes Folly are attributable to
the site.

VI. SOIL EXPOSURE PATHWAY

The possibilty of exposure to contaminated soil exists at the Calhoun
Park/Ansonborough Homes site. The park has been closed since July 1989 because
of the discovery of coal-tar residue and was fenced in August 1989. The fence has
been bent in several places so that access is still possible (Ref. 4,28, 29). Samples
collected by SCDHEC during this investigation and samples collected by Davis &
Floyd, Inc. during previous investigations found a wide variety of contaminants in
surface soil at the site (particularly PAH's). Davis & Floyd conducted a Health Risk
Assessment for Calhoun Park/Ansonborough Homes in August 1991. The report
concluded that the surface soil contamination at Calhoun Park constituted an
irrirriediate health risk. The compounds of concern were benzo(a)pyrene and
benzo(a)anthracene (Ref. 27). The risk assessment also concluded that a health risk
was present at Ansonborough Homes; however, the risk was for long term exposure,
not short term exposure. Again, the compounds of concern were benzo(a)pyrene and
benzo(a)anthracene (Ref. 27).

In December 1990, 128 units of Ansonborough Homes were occupied by
approximately 450 residents (Ref. 6). During the reconnaissance for this
investigation, only 47 of the units were occupied (Ref. 4). Because of the results
found during the risk assessment in August 1991, the City decided to vacate the
property (Ref. 34). As of March 26, 1992, no people were living in Ansonborough
Homes (Ref. 7). By 1990 census data, 1,691 people lived within a quarter mile of the
site, 3,301 lived within one-half mile, and 9,893 people lived within one mile of the
site (Ref. 30).
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VII. AIR PATHWAY

Although no conclusive analytical data has been found, the potential for
exposure to contaminants via the air pathway exists at the Calhoun
Park/Ansonborough Homes site. During a 1989 walkover of the SCE&G portion of the
site by personnel of Keystone Environmental Resources, Inc., organic odors were
noted at normal breathing height (Ref. 5). During sampling by Davis & Fioyd at
Calhoun Park and Ansonborough Homes in August 1990, strong odors were noted
during soil borings (0 to 3 feet in depth). Readings taken by an OVA ranged from
below detectable limits to greater than 1000 ppm (Ref. 6). Because of the" release
that occurred during soil borings, the city asked the residents of Ansonborough Homes
not to disturb the soil around their apartments (Ref. 31). The health risk assessment
prepared by Davis & Floyd in August 1991 included air sampling data. Air samples
were collected from the interior of selected apartments; however, no significant levels
of contaminants were found. Sampling of air in the crawl space beneath the
apartments detected some contamination. One of the apartments contained 130
micrograms per cubic meter of 2-hexanone, and 400 micrograms per cubic meter of
1,1,2,2-tetrachloroethane in the crawl space air. The report concluded that no
immediate health risk was present, but that during any maintenance work conducted
in the crawl space of the apartments, respiratory protection should be considered (Ref
27).

The air samples collected for this investigation centered on the border between
the park and the former gas works area. None of the samples collected detected any
hazardous substances at significant concentrations compared to background levels
(Ref. 32). As stated previously, the amount of truck traffic in the immediate area
made it difficult to collect a good control sample.
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VIII. CONCLUSION AND RECOMMENDATIONS

This investigation has demonstrated that contaminants from the site are
entering the Cooper River, and potentially impacting a fishery. Groundwater has
previously been shown to be extensively contaminated. Surface soil throughout the
site is contaminated, and the air pathway is also a potential concern.

A well was dug through the confining layer in 1910 and may provide a conduit
into the deeper aquifer. 12,698 people use ground water drawn from the deeper
aquifer within four miles of the site. Although no residents remain in Ansonborough
Homes, the potential for exposure to contaminated surface soil exists at the site. Air
quality at the site could be impacted. Organic odors were noticed during this
investigation in the park and at the discharge point of the archway into the Cooper
River. Air sampling by Davis & Floyd conducted in 1991, found organic compounds
in the air in the crawlspace beneath the apartments at Ansonborough Homes.

The sample collected at the discharge point of the archway into the river, found
high levels of PAH's. The area of the river near the site is fished, and previous
sampling by SCDHEC found elevated levels of PAH's in sediment, oyster tissue, and
crab tissue 0.7 miles from the site. Although the previous sample data seems to
indicate an impact attributable to the site has occurred, more sediment sampling
should be conducted closer to the site and more control samples on other potential
sources of PAH's are needed.

Because of the observed impact to the surface water and ground water, and the
potential impact via the soil exposure and air pathways, the Calhoun
Park/Ansonborough Homes/Coal Gas site is given a "HIGH" priority for an Expanded
Site Inspection. Further sampling should be conducted in the Cooper River to further
document the extent of contamination in this pathway. The deep aquifer beneath the
site should be sampled to determine if 'a conduit exists and if so, the extent of
contamination. Samples should also be collected to determine the amount of waste
present on-site.
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REPORT NATIONAL PARK SERVICE
TO CONCORD STREET

CHARLESTON, S.C.

ATTEN DAVIS & FLOYD, INC. R. POWELL

WORK ID JOB # 5374
P.O. #
TAKEN DAVIS & FLOYD, INC.
TYPE SOIL SAMPLE

NUMBER OF SAMPLES 2

Laboratory Analyeia Report

Work Order f 89-09-058
10/23/89 15t27s59

PREPARED DAVIS fi FLOYD, INC.
BY Environmental Services Div.

Poet Office Drawer 428
Greenwood, S.C. 29648 / CE-6

PHONE (803) 229-5211
^ foHN_MCCORD

Commentsi
WE ARE PLEASED TO PROVIDE THIS CERTIFIED REPORT OF ANALYSES.
FEEL FREE TO TELEPHONE IF FURTHER EXPLANATION IS REQUIRED.
UNLESS OTHER ARRANGEMENTS HAVE BEEN MADE, SAMPLES WILL BE DIS
POSED OP 28 DAYS AFTER ISSUANCE OF THIS REPORT.

SAMPLE IDENTIFICATION
01 SP #1 NEAR B-4 DRILL SITE
02 SP #2 NEAR P-l DRILL SITE

DATE COLLECTED
09/14/89 UtOOiOO
09/14/89 13:50:00
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Laboratory Analysis Report

Work Order # 89-09-058
10/23/89 15:27t59

Teat Description

SILVER

BARIUM

BERYLLIUM

CADMIUM

COBALT

CHROMIUM

COPPER

MERCURY

NICKEL

TIN

VANADIUM

ZINC

ARSENIC

LEAD

ANTIMONY

SELENIUM

THALLIUM

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

01
SP #1 NEAR B-4
DRILL SITE

<2

37

<0.6

3.3

<5

32

16100

<0.1

31.0

1056

12

2570

16.4

869

22

<1.6 X

<3.

02
SP #2 NEAR P-l
DRILL SITE

<2

25

<0.6

<0.5

<5

6.2

1.9

<0.1

3.1

<12

12

26

6.6

6.6

<0.2 :

<0.6 X

<2

'•f>lIMI*»
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SAMPLE ID SP #1 NEAR B-4 DRILL SITE

Laboratory Analysis Report

Work Order # 89-09-058
Results by Sample

FRACTION 01A TEST CODE AP9BNA NAME APPENDIX IX SEMIVOLATILES
Date & Time Collected 09/14/89 11:00:00 Category

ANALYST JPC ANALYZED 10/04/89 FACTOR 106 UNITS uq/kq VERIFIED

COMPOUND
Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1.3-Dichlorobenzene
1.4-Dichlorobenzene
Benzyl chloride
1,2-Dichlorobenzene
2-Methylph«nol
bi.B(2-Chloroisopropyl)ether
4-Methylphenol
N-Nitroao-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
3-Methylphenol
bia(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene

RESULT
BDL
BDL
BDL

___ BDL
BDL
BDL
BDL

BDL
_ BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

DET LIMIT
_____ 500
_____ 500
_____ 500
_____ 5QQ
_____ 500
_____ 500
_____ 500
____ 500
_____ 500
_____ 500
_____ 500
_____ 500
_____ 500
_____ 500
______ 500
______ 500
_____ 27QO
_____ 500
______ 500
_____ 500
_____ 500
_____ 500
_____ 500
_____ 500
_____ 500
_____ 500
_____ 500
_____ 27QQ
______ 500
_____ 2700
______ 500
______ 500

COMPOUND RESULT DET LIMIT
Benzo(a)anthracene _____937 _____SOQ
Chrysene _____628 _____5QQ
bie(2-ethylhexyl)phthalate _____BDL _____500
Di-n-octylphthalate _____BDL _____5QQ
Benzo(b)fluoranthene _____564 _____500
Benzo(k)fluoranthene ____330 J _____500
Benzo(a)pyrene _____564 _____500
Ind«no(l,2,3-cd)pyr»ne ____766 ____5QQ
Dibenz(a,h)anthracene _______BDL _____500
Benzo(g,h,ijperylene ____436 J _____500
2-Acetylaminofluorene _____BDL _____2700
4-Aminobiphenyl _______BDL _____500
Aniline _____BDL _____2700
Aramite ______NP ______LS
Dinoaeb _____BDL _____2700
p-Dimethylaminoazobenzene _____BDL _____500
7,12-Dimethylbenz(a)anthracene ______ND ______LS
3,3'-Dimethylbenzidine _____BDL _____2700
a,a,a-Dimethylphenethylamine ______ND ______LS
m-Dinitrobenzene _____BDL _____500
Diphenylamine _____735 _____500
Ethyl methaneaulfonate _____BDL _____500
Hexachlorophene ______ND ______LS
Hexachloropropene _____BDL _____500
iBosafrole '• _____B6L _____500
Methapyrilene ______ND ______LS
3-Methylcholanthrene _____BDL _____5QQ
Methyl methanesulfonate _____BDL _____SOQ
1,4-Naphthoquinone _____BDL _____500
1-Naphthylamine _____BDL _____500
2-Naphthylamine _____BDL _____SOQ
4-Nitroquinoline-l-oxide _____BDL _____2700
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SAMPLE ID SP #1 NEAR B-4 DRILL SITE

Results by Sample

Laboratory Analysis Report

Work Order # 89-09-058
Continued From Above

FRACTION 01A TEST CODE AP9BNA NAME APPENDIX IX SEMIVOLATILES
Date K Time Collected 09/14/89 Il:00t00 Category

3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine

BDL 2700
BDL 500
BDJ, 2700
BDL 2700
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 2700
BDL 2700
852 500
BDL 500
BDL 500
BDL 2700

245 J 500
BDL 500

2576 500
1320 500
BDL 500
BDL 500
BDL 1100

N-NttroBO-n-butylamlne
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosomethylethylamine
N-Nitroaomorpholine
N-NitroBOpiperidine
N-Nitroaopyrrolidine
5-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Phenacetin
p-Phenylenediamine
2-Picoline
Pronamide
Pyridine
Safrole
1,2,4,5-Tetrachlorobenzene
2,3,4,6-TetrachJorophenol
o-Toluidine
O,0,O-Triethyl phosphorothioate
1,3,5-Trinitrobenzene
2,6-Dichlorophenol
Acetophenone
Diallate
Sulfotepp
Thionazin

BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500
BDL 500

639 J 2700
BDL 500
BDL 500
ND LS

NOTES AND DEFINITIONS FOR THIS REPORT
ND » not detected __
BDL = below the required detection limit.
LS « library search on the target compound.
B - compound detected in method blank.
J o estimate below the required det limit.
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Laboratory Analysis Report

Work Order f 89-09-058
Results by Sample

SAMPLE ID SP #1 NEAR B-4 DRILL SITE FRACTION 01A TEST CODE AP9PES NAME APPENDIX IX PEST/PCB/HERB
Date & Time Collected 09/14/89 HsOOtOO Category

ANALYST DSC

COMPOUND
Alpha BHC
Beta BHC
Delta BHC
Gamma BHC ( Lindane )
Heptachlor
Aldrln
Heptachlor Epoxide
Endosulfan I
Dieldrin
P,P'-DDE
Endrin
Endoaulfan II
P,P'-DDD
Endosulfan Sulfate
P,P'-DDT
Endrin Aldehyde
Methoxychlor
Chlordane
Toxaphene

ANALYZED 10/05/89 FACTOR

RESULT
_____BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

120 D
BDL
BDL
BDL
BDL
BDL
BDL

160

DET LIMIT
8
8
8
8
8
8
8
8
16
16
16
16
16
16
16
16
80
80
160

Ai
Ai
A
A
A
A
A
M
P
D
I
F
P
C
K
D
2
2
2

UNITS Ud/kq VERIFIED JHM

COMPOUND
Arochlor 1016
Arochlor 1221
Arochlor 1232
Arochlor 1242
Arochlor 1248
Arochlor 1254
Arochlor 1260
Methyl Parathion
Parathion
Diaulfoton
Isodrin
Famphur
Phorate
Chlorobenzilate
Kepone
Dimethoate
2,4-D
2,4,5-T
2,4,5-TP (Silvex)

NOTES AND DEFINITIONS FOR THIS REPORT
BDL = below the required detection limit.
B = compound detected in the method blank.

"D" INDICATES THAT A SECONDARY DILUTION WAS REQUIRED BECAUSE A
SPECIFIC ANALYTE EXCEEDED THE CALIBRATION RANGE.

RESULT
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

DET LIMIT
_______80
_______80
_______80
_______80
_______80
______160
______160

16

160
16
80

80

0.1
0.1
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Received! 09/15/89

SAMPLE ID SP t\ NEAR B-4 DRILL SITE

Laboratory Analysis Report

Work Order # 89-09-058
Results by Sample

FRACTION 01C TEST CODE AP9VOA NAME APPENDIX IX VOLATILES
Date & Time Collected 09/14/89 lit00«00 Category

VERIFIED

ANALYST PAP ANALYZED 09/26/89 FACTOR UNITS uq/kq

COMPOUND
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Dlaulfide
Trichlorofluoromethane
1,1-Dlchloroethene
1.1-Dlchloroethane
1.2-Dlchloroethene total
Chloroform
1,2-Dlchloroethane
2-Butanone
1,1,1-Trlchloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodlchloromethane
1,2-Dlchloropropane
cla-1,3-Dlchloropropene
Trlchloroethene
Dlbromochloromethane
1,1,2-Trlchloroethane
Benzene
trane-1,3-Dlchloropropene
Bromoform
4-Methy1-2-Pentanone
2-Hexanone

RESULT
_____BDL
_____BDL
_____BDL
_____BDL

149 B
BDL

3 B J
BDL
BDL
BDL
BDL
BDL
BDL

___18
BDL
BDL
BDL
BDL
BDL

___30
BDL
BDL
BDL
BDL
BDL
BDL
BDL

DET LIMIT
_______10
_______10
_______10
_______10
______5.0
_______10
______5.0
______5.0
_____ 5.0
______5.0
______5.0
______5.0
______5.0
_______10
______5.0
______5.0
_______10
______5.0
______5.0
______5.0
______5.0
______5.0
______5.0
______5.0
______5.0
______5.0
________10

10

COMPOUND
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene total
Allyl Chloride
1,2-Dlbromo-3-chloropropane
1,2-Dibromoathane
trans-l,4-Dlchloro-2-butene
Dlchlorodlfluoromethane
Ethyl Methacrylate
Methacrylonltrlle
Dibromomethane
lodomethane
Methyl Methacrylate
Pentachloroethane
Ethyl Cyanide
1,1,1,2-Tetrachloroethane
1,2,3-Trichloropropane
Acetonitrile i
AeryIonitrile
Acrolein
1,4-Dioxane
Isobutyl Alcohol
2-Chloro-l,3-butadiene

RESULT
46

BDL
2 J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
ND
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL.
BDL
BDL
BDL
BDL
BDL
BDL
BDL

DET LIMIT
______ 5.0
______ 5.0
______ 5.0
_____ 5.0
______ 5.0
________ 5.0
_____ 5.0
______ 10
______ 10

10
Ifl
10
10
10
10
10
10
10
100
100
100
100
100
10
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Page 7 Work Order # 89-09-058
Received! 09/15/89 Results by Sample Continued From Above

SAMPLE ID SP #1 NEAR B-4 DRILL SITE FRACTION 01C TEST CODE AP9VOA NAME APPENDIX IX VOLATILES
Date & Time Collected 09/14/89 lltOO:00 Category

NOTES AND DEFINITIONS FOR THIS REPORT
ND * not detected
BDL « below the required detection limit.
LS • library search on the target compound.
B = compound detected in the method blank.
J = estimate below the required det limit.

THE METHOD BLANK CONTAINED 16 ug/1 ACETONE AND 3 ug/1 TRICHLO-
ROFLUOROMETHANE.



D a v 1 s F l o y d , I n c .

Page 8
Received! 09/15/89

SAMPLE ID SP tl NEAR P-l DRILL SITE

Laboratory Analysis Report

Work Order f 89-09-058
Results by Sample

FRACTION 02A TEST CODE AP9BNA NAME APPENDIX IX SEMIVOLATILES
Date & Time Collected 09/14/89 13t50:00 Category

ANALYST JPC ANALYZED 10/04/89 FACTOR 82 UNITS uq/kq VERIFIED JHH

COMPOUND
Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1.3-Dlchlorobenzene
1.4-Dichlorobenzene
Benzyl chloride
1,2-Dlchlorobenzene
2-Methylphenol
bia(2-Chloroisopropy1)ether
4-Methylphenol
N-NltroHO-dl-n-propylamLne
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
3-Methylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6r-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene

RESULT
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BJ1L
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
______BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL

DET LIMIT
______400
______400
______400
______400
______400
______400
______400
______400
______400
______400
______400
______400
_____400
_____400
_____400
_____400
_____2100
______400
_____400
_____400
______400
______400
______400
_____400
_______400
______400
______400
_____2100
______400
_____2100
______400
______400

COMPOUND
Benzo(a)anthracene
Chryaene
bis(2-ethylhexy1)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Acetylaminofluorehe
4-Aminobiphenyl
Aniline
Aramite
Dinoseb
p-Dimethylaminoazobenzene
7,12-DimethyIbenz(a)anthracene
3,3'-Dlmethylbenzidlne
a,a,a-Dimethylphenethylamine
m-Dlnitrobenzene
Diphenylamlne
Ethyl methanesulfonate
Hexachlorophene
Hexachloropropene
Isosafrole
Methapyrllene
3-Methylcholanthrene
Methyl methanesulfonate
1,4-Naphthoquinone
1-Naphthylamine
2-Naphthylamine
4-Nitroquinoline-l-oxide

RESULT
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
_____BDL
______ND
_____BDL
_____BDL

BDL
ND
BDL
BDL
BDL
ND

BDL.
BDL
ND
BDL
BDL
BDL
BDL
BDL
BDL

DET LIMIT
______ 400
______ 400
______ 400
______ 400
______ 400
______ 400
______ 400
______ 400
______ 400
______ 400
_____ 2100
______ 400
_____ 2100
_______ LS
_____ 2100
_____ 400

2100
LJ3
400
400
400
LS
400
400
LS
400
400
400
400
400

2100
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Received: 09/15/89 Results by Sample

Work Order f 89-09-058
Continued From Above

SAMPLE ID SP #2 NEAR P-l DRILL SITE FRACTION 02A TEST CODE AP9BNA NAME APPENDIX IX SEMIVOLATILES
Date & Time Collected 09/14/89 13:50:00 Category

3-Nitroaniline
Acenaphthene
2,4-Dinltrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinltrotoluene
2,6-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methyIphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine

BDL 2100
197 J 400
BDL 2100
BDL 2100
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 2100
BDL 2100
BDL 400
BDL 400
BDL 400
BDL 2100
BDL 400
BDL 400
666 400
BDL 400
BDL 400

_BDL 400
BDL 820

N-Nitroso-n-butylamine
N-Nitroaodiethylamine
N-Nitroaodimethylamina
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitroaopyrrolidine
5-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Phenacetin
p-Phenylenediamine
2-Picoline
Pronamide
Pyridine
Safrole
1,2,4,5-Tetrachlorobenzene
2,3,4,6-Tetrachlorophenol
o-Toluidine
O,O,O-Triethyl phosphorothioate
1,3,5-Trinitrobenzene
2,6-Dichlorophenol
Acetophenone
Diallate
Sulfotepp
Thionazin

BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 2100
BDL 400
BDL 400
ND LS

NOTES AND DEFINITIONS FOR THIS REPORT
ND = not detected
BDL = below the required detection limit.
LS = library search on the target compound.
B = compound detected in method blank.
J = estimate below the required det limit.
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Laboratory Analysis Report

Work Order t 89-09-058
Results by Sample

SAMPLE ID SP #2 NEAR P-l DRILL SITE FRACTION 02A TEST CODE AP9PES NAME APPENDIX IX PEST/PCB/HERB
Date S Time Collected 09/14/89 13:50j00 Category

ANALYST DSC ANALYZED 10/05/89 FACTOR 160

COMPOUND
Alpha BHC
Beta BHC
Delta BHC
Gamma BHC ( Lindane )
Heptachlor
Aldrln
Heptachlor Epoxide
Endosulfan I
Dieldrin
P,P'-DDE
Endrin
Endosulfan II
P,P'-DDD
Endoaulfan Sulfate
P,P'-DDT
Endrin Aldehyde
Methoxychlor
Chlordane
Toxaphene

RESULT
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

DET LIMIT
8
8
8
8
8
8
8
8
16
16
16
16
16
16
16
16
80
80
160

A
A
A
A
A
A
A
M
P
D
I
F
P
C
K
D
2
2
2

UNITS uq/kq VERIFIED

NOTES AND DEFINITIONS FOR THIS REPORT
BDL = below the required detection limit.
B = compound detected in the method blank.

COMPOUND
Arochlor 1016
Arochlor 1221
Arochlor 1232
Arochlor 1242
Arochlor 1248
Arochlor 1254
Arochlor 1260
Methyl Parathion
Parathion
Disulfoton
Isodrin
Famphur
Phorate
Chlorobenzilate
Kepone
Dimethoate
2,4-D
2,4,5-T
2,4,5-TP (Silvex)

RESULT
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

DET LIMIT
80
80
80
80
80
160
160
8
8
16
8

160
16
80
6
80
5

0.5
0.5
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Laboratory Analysis Report

Work Order # 89-09-058
Results by Sample

SAMPLE ID SP fi NEAR P-l DRILL SITE FRACTION 02C TEST CODE AP9VOA NAME APPENDIX IX VOLATILES
Date & Time Collected 09/14/89 13t50tOO Category

VERIFIED JHM

ANALYST PAP ANALYZED 09/26/89 FACTOR UNITS uq/kq

COMPOUND
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Diaulfide
Trichlorofluoromethane
1,1-Dichloroethene
1.1-Dichloroethane
1.2-Dichloroethene total
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Tr ichloroethene
Dibromochloromethane
1,1,2-Trlchloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone

RESULT
____ BDL
____ BJPJ,
_____ BDL
_____ BDL
_____ 4 J

124 B
____ BDL

2 B J
_____ BDL
_____ BDL
_____ BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
10

BDL
BDL
BDL
_ BDL
QPJ,
BDL
BDL

DET LIMIT
_______10
_______IQ.
________10
______10
_______5.0
_______10
______5.0
______5.0
______s.o
_______5.0
______5.0
________5.0
______5.0
_______10.
________s.o
______5.0
_______10
_____5.0
_____5.0
_____5.0
_____5.0
_____5.0
_______S.O
_________5.0
_______5.0
______5.0
_____10
_______10

COMPOUND RESULT
Tetrachloroethene _____BDL
1,1,2,2-Tetrachloroethane ______BDL
Toluene _____BDL
Chlorobenzene _____BDL
Ethylbenzene ______BDL
Styrene _____BDL
Xylene total _____BDL
Allyl Chloride _____BDL
l,2-Dibromo-3-chloropropane _____BDL
1,2-Dibromoethane _____BDL
trans-1,4-Dichloro-2-butene _____BDL
Dichlorodif luoromethane _______N.Q
Ethyl Methacrylate _____BDL
Methacrylonltrile _____BDL
Dibromomethane ______BDL
lodomethane _____BDL
Methyl Methacrylate _____BDL
Pentachloroethane _____BDL
Ethyl Cyanide ________BDL
1,1,1,2-Tetrachloroethane _____BDL
l,2,3-Trichloropropane: _______BDL
Acetonitrile _____BDL
Acrylonitrile _____BDL
Acrolein _____BDL
1,4-Dioxane _____BDL
Isobutyl Alcohol ________BDL
2-Chloro-l,3-butadiene _____BDL

DET LIMIT
______ 5.0
______ 5.Q
________ 5.0
_____ 5.0
______ S.O
______ 5.0
______ 5.0
_______ 10
_______ 10
_______ 10
_______ JO
______ LS_
______ Ifi

10
10

_ Ifi
Ifi
10
10
1Q
100
100
100

_ 100
100
10
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Work Order # 89-09-058
Continued From Above

SAMPLE ID SP #2 NEAR P-l DRILL SITE FRACTION 02C TEST CODE AP9VOA NAME APPENDIX IX VOLATILES
Date fi Time Collected 09/14/89 13:50:00 Category

NOTES AND DEFINITIONS FOR THIS REPORT
ND = not detected
BDL • below the required detection limit.
LS * library search on the target compound.
B » compound detected in the method blank.
J = estimate below the required det limit.

THE METHOD BLANK CONTAINED 16 ug/1 ACETONE AND 3 ug/1 TRICHLO-
ROFLUOROMETHANE.
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Laboratory Analysis Report

Work Order # 89-09-058

DEFINTIONSs
1. THE RESULTS REPORTED IN mg/kg DRY BASIS.

2. THE " X " INDICATES MATRIX INTERFERENCE WHICH MAY REQUIRE
A DILUTION OR WHICH PREVENTS THE REPORTING OF A RESULT.
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1.0 INTRODUCTION

1.1 Purpose and Scope

The purpose of this preliminary assessment (PA) is to provide an initial evaluation of the Fort
Sumter National Monument's Proposed Tour Boat Facility ("NFS") site with respect to impacts
to the site and the surrounding environment due to the release of hazardous substances on or
adjacent to the site. The PA is based on existing historical information and previous reports
of site investigation including analytical data for soil samples collected from the site.

This report includes discussions of:

1. Site conditions;

2. Evidence of known and suspected release(s);

3. Target populations and environments and release pathways; and

4. Recommendations.

Appendix A includes EPA Form 2070-12, Potential Hazardous Waste Site Preliminary
Assessment, Parts 1, 2 and 3. Appendix B includes the Preliminary Assessment Questionnaire.

1.2 Sources of Information

The information contained in this report has two source groups. The first source group
includes four documents containing data pertaining specifically to the site. These documents
are:

1. Chen-Northern's Environmental Site Investigation, November, 1990. This report
included a summary of the history of the site and analytical data for 14 soil samples
collected from the site.

2. Davis & Floyd's Preliminary Site Investigation, November, 1989. This report includes
analytical data for 2 soil samples collected at the site.



3. Soil Consultants' Geotechnical Investigation, March, 1989. This report included boring
log descriptions of soils for several borings at the site and identified soil staining and
odors during drilling below the ground-water table at the site.

4. Clark G. Reynolds' Historical Study, Fort Sumter National Monument "Dockside II",
Charleston, South Carolina, undated.

The second source group for the this report included several local and state officials who were
helpful in providing information relating to the site area. These individuals are specifically
identified in the PA Questionnaire included in the deliverables for this phase of site
evaluation.

2.0 SITE CONDITION AND MANAGEMENT

Site management at the NFS site has consisted of attempting to restrict access to the site upon
learning of a potential environmental problem in the soils. Use of the site as a youth soccer
field was suspended, and a security fence was erected to control access. The fence was
damaged by Hurricane Hugo in 1989. The fence was subsequently replaced to prevent access
to the site.

3.0 EVIDENCE OF KNOWN AND SUSPECTED RELEASES

3.1 Location and Topography

The NFS site is within the city limits of Charleston, South Carolina. The site located in a
mixed residential/industrial area along the Cooper River at the northeast corner of the
intersection of Concord and Calhoun Streets (Figure 1). The site is approximately 4 acres in
size above Mean High Tide (MHT) with an additional 4 submerged acres and is currently
undeveloped and inactive.

The site is bounded on the east by the Cooper River. The Cooper River is a substantial
estuarine environment less than 3.5 miles from the Atlantic Ocean. Immediately north of the
site is Ludens Marine. To the south of the site are the Dockside Condominiums. Across
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Concord Street to the west is a park which has been fenced off and closed, pending an
evaluation for the presence of hazardous substances similar to those found at the NFS site. To
the southeast of the site, several multi-family buildings are present in a public housing project.

The site is flat, exhibiting only a few feet of relief, except for the area immediately west of
the high tide mark. During soil sampling operations at the site, it appeared that the area
consisted predominantly of fill, including of soil, bricks, lumber, and miscellaneous debris. Up
to several feet of relief are present within the 100 feet west of the high tide mark. This area
appears to be built up with coarse fill and debris, and grass, bushes and small trees have
stabilized the area.

3.2 Historical Information

The site was initially developed in the mid-1700's and was part of "Gadsden's Wharf", the
largest wharf in North America for many years. The site was apparently open water for much
of its history, and it was not until many years later that fill was placed at the site and the
ground elevation was raised above the high tide mark.

In general, the site was used for docking of merchant and warships for much of the 1700's into
the early 1800's. From 1850 to 1920, a lumbering wharf was present on the west side of the site
and lumbering operations were conducted in the general area. It was during this period that
there was supposedly a sawmill and creosote operation immediately west of the site. A
chemical manufacturing operation was present on the northern portion of the site for a short
time before the turn of the century.

A drydock operation was present on the site during the 1930's and 1940's. No historical
information was provided in Reynolds' historical study of the site for the period from the
1940's to present.

Currently, there are no structures present, although a storm sewer transects the site from the
intersection of Calhoun and Concord Streets to the Cooper River. As recently as the 1980*s, the
site was a soccer field as confirmed by aerial photographs. Subsequent to the initial indications
that hazardous substances might be present at the site, active use of the site was terminated,



and the National Park Service installed a security fence to control access to the site. The fence
remained in place until a tidal surge during Hurricane Hugo destroyed the fence. The fence
was subsequently replaced to prevent access to the site.

3.3 Analytical Results

The following analytical results and the narrative discussion of the geotechnical sample
descriptions in Section 3.4 below, indicate that there has been a release of hazardous substances
on or near the NFS site.

3.3.1 On-site sampling

Soil samples collected during both the Davis & Floyd and the Chen-Northern investigations
were analyzed for volatile organic compounds, semi-volatile organic compounds, pesticides and
polychlorinated biphenyls (PCB's), and several metals. Samples were collected from the subsoils
above the ground water. Ground water at the site was present at a depth of approximately 3
to 5 feet, however, no ground-water samples have been collected.

On September 6 - 9, 1990, Chen-Northern personnel collected 14 soil samples during field
operations at the site. Figure 2 is a location map for the soil samples, and Table I is a summary
of the soil boring information collected during the Chen-Northern field investigation. The
information indicates that the presence of visible soil staining was widespread and petroleum
odors were detected at three locations. Soil samples were generally collected at depths of 2 to
5 feet.

Table II is a summary of the semi-volatile organic compounds detected in the samples from the
site. Samples were analyzed by Cenref Laboratory (an EPA CLP laboratory), in Brighton,
Colorado, by EPA Method 8260. Seven compounds present on the Hazardous Substances List
(HSL), including benzo(a)anthracene, benzo(a)pyrene, and benzo(k)f luoranthene were detected
in each of the 14 samples. Concentrations ranged from 160 parts per billion (ppb) to 4,300 ppb,
J70 ppb to 4,200 ppb, and 160 ppb to 4,400 ppb, respectively.
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TABLE I

Summary of Boring Information

Sample No.

CN-1

CN-2

CN-3

CN-4

CN-5

CN-6

CN-7

CN-8

CN-9

CN-10

CN-1J

CN-1 2

CN-I3

CN-1 4

Maximum
Depth

2.0'

3.0'

3.0'

4.5'

3.5'

3.0'

4.5'

5.0'

3.5'

5.0'

4.0'

5.0'

4.5'

2.5'

Ground Water
Encountered

No

Yes

No

No

Yes

Yes

No

No

No

No

Yes

No

No

No

Notes

Collect with r.xl2" sample
tube, visible black staining

Couldn't get below 3' with 4
borings; petroleum odor, black

soil staining

Edge of debris pile; black soil
staining, petroleum odor

Black soil staining

Black soil staining

Edge of debris pile

Black soil staining

Ground water entered slowly
to depth of 3'; collected

MS/MSD samples

Black soil staining, petroleum
odor

Couldn't get below 2.5' in five
borings

NOTES:

MS/MSD - Matrix
ascertain that the
duplicate is tested

Spike/Matrix Spike Duplicate. Used for a quality control procedure to
analyzed matrix is not interfering with the analytical procedure. The
to assure repeatability.



BASE. NEUTRAL. ACID EtTRACTABLES

COHPOUND Ctl-l Cli-2

TABLE !I
PROPOSED TOUR BOAT FACILITY

NATIONAL PARK SERVICE
CHARLESTON. SOUTH CAROL IHA
CONCENTRATIONS IN UG/K6 (PPB)

HAL
CN-3 CN-4 CN-5 CH-6 CM-7 CM-8 CM-9 CM-10 CM-11 CH-12 CM-13 CN-14 VALUE

Naohthalene
2-Methvlnaohthalene
Acenaohthvlene
Acenaohthene
Oibeiuoturan
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pvrene
Beniolalanthracene
Chrvsene
bis<2-Ethvlhexvl)ohthalate
BenzoibHluoranthene
BenzodcHluoranthene
6enzo(a)ovrene
IndenoU.2.3-cd>Dvrene
Dibenzoia.h)anthracene
Benzolo.h.iJoervlene

TOTAL BNA

TOM TIC'S

150
(80
420

790
230

1.900
2.000
1.200
1.100

180
1.100

990
1.100

69')
160
710

r:= rzsss

12.890

15.920

290

730

1.100
1.100

540
580

480
480
510
280

6.090

66.990

460

700

600
990

1.700
4.700

870
1.600

1. 000
740

1.200

770

15.330

136.200

370
190
350
990
620

1.100
5.900
1.600
6.100
6.200
2.700
2.900

200
2.000
2.100
2.000
1.300

450

37.070

44.990

1,200
420

2.900
3.100
1.500
1.600

2.600

1.400
730

800

16.250

42.100

47
59

46
230

66
340
400
160
180
160
170
140
160
36

97

2.331

14.930

470
420
260

1.300*
350
530
710
690

1.200
1.400

580
1.300

210
1.600

670
1.000

680

770

!*.140

35.200

1.000

470

590
2.300

710
3.100
3.700
1.300
1.900

2.900

1.400
920

20.290

59.600

210
230

1.400

260
2.700
1.000
6.700
7.100
4.400
4.100

4.200
3.500
4.300
2.200

460
2.400

45.160

117.400

410

5.800
1.600
4.300
9.200
2.600
5.500
6.600
1.900
1.800

1.500
960

1.900
400

960

45.430

41.700

1.200
370
460

3.300
1 .300
2.300
3.900
2.100
7.800
8.200
2.500
2.700

590
3.300
2.800
2.000
1.200

350
1.200

48.070

62.620

370

1.900
380

2.600
2.400

990
1.100

290
980
750
940
540

13.240

36.040

55
54

270

61
1.000

220
1 .900
1.600

990
1.100

330
1.100

680
910
560
150
560

11.540

49.500

3.900
910

2.300
320

1.800
5.000
1.600
6,000
4.400
1.400
1.800

2.400

860
390

33.580

,,51.040

3.900
1. 000
1.400
5.600
1.300
4.300
9.200
2.600
7.800
8.200
4.400
4.100

590
4.200
3.500
4.300
2.200

460
2.400

43.070

136.200



Table III summarizes the detected volatile organic compounds (VOC's) in the soil samples from
the site. The VOCs detected at the site included methvlene chloride, acetone, benzene, toluene,
ethyl benzene, and total xylenes. All were present at low concentrations.

Table IV summarizes the total detected metals in the soil samples. Most of the metals including
the 8 RCRA metals were detected within a normal range of concentrations for background soils
except for lead, cadmium, and mercury (Source: USEPA SW-874, Hazardous Waste Land
Treatment). Lead was detected at significantly elevated concentrations in most of the samples.
Cadmium was detected in three samples, all above the normal range of concentrations. Mercury
was also detected in all of the samples at concentrations of several times the normal range for
background soils. Zinc, although not a RCRA metal, was detected at elevated concentrations
in most of the samples.

No pesticides or PCB's were detected in any of the samples above the Method Detection Limit.

3.3.2 Off-site sampling

Environmental site investigations have also been conducted at the park to the west of the site.
The investigations have been conducted by Davis & Floyd, Greenwood, South Carolina.
Although the reports were not reviewed for incorporation into this document, the indication
was that semi-volatile organic compounds, similar to those found at the NFS site, were detected
at concentrations of up to an order of magnitude higher than those detected at the NPS site.

3.4 Circumstantial Evidence

Soils Consultants, Inc., Charleston, South Carolina, conducted a geotechnical investigation of
the site in March, 1989. At that time they drilled several borings at the site to evaluate the
nature of the subsurface soils for construction purposes. On numerous occasions, they
encountered oil odor and "creosote wood content" at depths of down to 21.5 feet. Much of what
was encountered was present below the ground-water table. Apparently, samples were not
collected for analysis of contaminant compounds.

Then ̂ Northern. Inc.



TABLE III
NATIONAL PARK SERVICE

CHARLESTON. SOUTH CAROLINA
CONCENTRATIONS IN UG/KG (PPB)

VOLATILE ORGAN ICS
COHPOUND

METHYLENE CHLOHIDE
ACETONE
CARBON BISULFIDE
BENZENE
TOLUENE
ETHYL BENZENE
XYLENE < TOTAL)

TOTAL VOA'S

TOTAL TIC'S

CN-1 CN-2

4 2
11

3

4 16

25 0

CN-3 CN-4

8
28
8

24
9

22

99 0

1930 0

CN-5 CN-5R

3
16 lf>

5 3

7 5

31 24

94 9

CN-i

7
5

45

57

187

CH-7 CN-8

7
7

20
33

29

7 89

tO 791

CN-9 CM-10 CN-11 CN-12 CN-13 CN-14 CH-I4R

3
11 6

3 2

5 5 2
— — — --— — -_._ _

2 2 8 0 0 0 5 2

199 0 0 0 0 11 B

HAK.
VALUE

8
28
8

20
33

9
45

99

1.930



TABLE IV
NATIONAL PARK SERVICE

CHARLESTON. SOUTH CAROLINA
CONCENTRATIONS IN HG/I.G IPPHI

METAL CN-I

5. 580.00
8.40
5.30

(1.50

2. 750.00
24.40
14.30

348.00
11,000.00

195.00
721.00
101.00

1.10
36.10

281.00

116.00

20.00
580.00

52.50

CH-2

5,210.00

4.40
51.40

1,740.00
20. 40
3. SO

605.00
9,730.00

343.00
743.00
80.00

0.82
11.90

207.00

144.00
0.50

13.70
322.00

CN-3

4,0(0.00
7.50
l.BO

93.70

1.70
4.780.00

76.90
15.60

253.00
69,400.00

1,680.00
1.860.00

449.00
0.33

35.20
209.00

122.00
0.60

28.70
2.070.00

CN-4

6,320.00
B.20
4.40

58.50

1,830.00
33.20

4.20
103.00

14.700.00
253.00
715.00
109.00

0.67
10.90

348.00
0.51

110.00
0.68

47.80
310.00

2.60

CN-5

5.830.00

11.40
21.10

2.580.00
13.80

30.20
9,360.00

69.30
1.020.00

120.00
0.35

249.00

160.0'j

13.70
128.00

CN-6

5,840.00

3.70
26.40

1.590.00
20.40

5.00
82.10

11,3*0.00
61.80

596.00
86.70

0.26
12.00

91.50

11.90
215.00

CN-7

5,360.00

5.70
62.80

2.530.00
46.70

5.00
179.00

lt.000.00
224.00
797.00
124.00

1.40
16.90

236.00

159.00

118.00
436.00

CH-8

8.000.00
7.60

11.70
1.25.00

1.50
1.370.00

113.00
5.70

449.00
29.800.00

325.00
540.00
162.00

3.20
12.70

100.00

33.10
1.030.00

CN-9

6,170.00
11.30
10.10

115.00
0.28

14.700.00
27.50

6.60
298.00

21.640.00
975.00

1.330.00
146.00

2.30
26.70

445.00

339.00

48.30
738.00

48.20

CH-IO

7,550.00

3.60
24.60

0.26

2.560.00
13.60

2.10
69.30

7.250.00
51.70

723.00
54.30

0.86
11.20

296.00

103.00

18.30
93.20

CH-II

6.350.00

7.40
50.70

0.27

1.740.00
58.00

6.10
485.00

10.900.00
657.00
744.00

81.00
1.00

18.40
290.00

112.00

23.40
634.00

53.50

CN-I 2

5,360.00
6.10
8.70

31. JO
0.26
2.60

12.400.00
68.70

3.70
213.00

16.300.00
292.00

1.740.00
142.00

1.20
23.70

284.00

47.50

15.20
587.00

CN-13

8.400.00

4.40
31.00

0.41

>. 350.00
19.00

3.50
108.00

9.580.00
128.00
566.00

47.70
0.45

10.50
304.00

153.00

15.20
253.00

CM- 14

10.300.00
6.80
3.90

62.30
0.27

4.920.00
24.20

4.30
156.00

11.900.00
163.00
852.00
88.40

4.18
15.60

479.00

88.60

19.10
250.00

AV6.
VALUE

6.457.86
. 7.99

6.54
58.24

0.29
1.93

4,310.00
40.01

6.12
241.33

17.772.86
386.99
924,79
127.94

1.01
18.60

302.33
0.51

Eftft
131.76

0.59
30.46

546.14
2.60

51.40

HAI.
VALUE

10.300.00
11.30
11.70

125.00
0.41
2.60

14.700.00
113.00

15.60
605.00

69.400.00
1.680.00
1,860.00

449.00
3.20

36.10
479.00

0.51
• ERR

338.00
• ' 0.68

118.00
2.070.00

2.60
53.50



3.5 Source Characterization

The source of the semi-volatile organic compounds in the soils and fill at the site and adjacent
properties is believed to be the lumber treating operations active in the general area during the
mid-1800's to early 1900's. The presence of these compounds in and around operations such as
creosote treating facilities, is well documented in many parts of the country. Their continued
persistence in the soils for many years after the operation ceases is explained by their low
mobility, low solubility in water, and their resistance to biodegradation.

The presence of several metals in the soils and fill at the site may be the result of the site's use
and proximity to dry dock operations during the 1930's and 1940's. Lead, zinc, chromium,
cadmium, and mercury were all potentially used in these operations.

The review of the historical study of the site also indicated that a chemical manufacturer was
present at the site in the late-1800's. The nature of the chemicals manufactured at the site is
unknown, but no chemical compounds have been detected at the site that can not be accounted
for by other known operations at the site.

4.0 TARGET POPULATIONS AND RELEASE PATHWAYS

4.1 Target Populations

The target populations are those populations that are impacted or potentially impacted by the
release of hazardous substances at the site. The population most affected by the release at the
NPS site is the local human population. However, a security fence was constructed to prevent
access to the site.

Fish and bird populations indigenous to the Cooper River probably are not impacted by a
release of the substances to the surface or ground water. Solubilities of all of the compounds
are very low under normal circumstances and any release would be considerably diluted in the
river.

12



4.2 Air Exposure Pathway

The types of organic compounds, semi-volatile organics, present at the siie, do not appear to
present a threat to disperse into the environment via an air pathway. Their tendency toward
volatilization is very low. However, to the extent that dust is raised, the potential exists for
inhalation or ingestion of the compounds.

Likewise, the metals detected at the site, do not appear to represent a danger for air exposure.
However, as with the semi-volatile compounds, the potential exists for inhalation and ingestion
of dust contaminated by the metals.

4-3 Surface Water Exposure Pathway

The potential exists for impact to the surface water by virtue of runoff from the site.
However, this potential impact would appear to be minimal in the practical sense because of
the enormous dilution that will occur when the runoff enters the Cooper River and the low
solubility of the contaminant compounds in water.

4.4 Ground Water Exposure Pathway

The potential exists for impact to the ground water at and adjacent to the NPS site. The
contaminant compounds have been detected in the soil immediately overlying the water table,
and qualitative information suggests that these compounds may also be present in the soils
below the ground-water table. The facts that the ground-water is saline and the contaminant

13
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compounds have very low solubilities in water, minimize the significance of this potential
impact. Because the water-table aquifer is not used for the public water supply, any release
at the site would not impact the water supply. The direction of the ground-water flow is
unknown, but it assumed to exist at a very low gradient because of its proximity to open water
and low topographic relief of the area.

4.5 Soil Exposure Pa thway

Direct contact with the contaminants in the surficial soils may represent the most serious threat
to the public health. Benzo(a)pyrene, identified in the Integrated Risk Information System
(IRIS), is a probable carcinogen to humans. Animal studies have shown positive results for oral,
dermal, and inhalation routes. The potential exists for other semi-volatile organic compounds
detected at the site to produce similar effects. Similarly, the potential also exists for the
ingestion and dermal contact with soils impacted by elevated concentrations of lead.

5.0 RECOMMENDATIONS

Based on the results of the studies completed to date, it appears that the ground water at the
site may have been impacted. However, the City of Charleston's drinking water supply is not
sourced by the shallow ground-water aquifer. The shallow aquifer is probably in
communication with the Cooper River in this area and contains saline water. Any
contaminants which are transported to the river will be substantially diluted in the river. In
the event that this impact is still of concern, a minimum of three ground-water monitoring
wells should be installed and sampled for semi-volatile organic compounds.

Because there are no established action levels for the clean up of the hazardous substances
detected in the soils, a search of existing Records of Decision (ROD's) from Superfund sites
should be performed to evaluate whether similar sites have been previously evaluated.
Although ROD's are site-specific, they may provide guidelines for evaluation of whether clean
up of the site is warranted. In the absence of such information, it may be appropriate to
conduct a risk assessment of the site. Such an assessment should consider the proposed
development of the site and identify alternative construction methods for that development.

14
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6.0 LIMITATIONS

This report has been prepared in accordance with generally accepted practices for use by the
client for evaluation purposes. Conclusions and recommendations submitted in this report arc
based upon the information reviewed, site observations, personal communications, and the data
obtained from the sampling of soils at selected locations on the site. The interpretation of the
nature and extent of subsurface variations across the site may change with additional sampling.

By
Richard M. Luce, E.I.T.
Project Geological Engineer

Reviewed By
-9 /9^^/^o

Francis M. Durel
Project Manager

RML/djb
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POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATJON

PRELIMINARY ASSESSMENT
PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

O1 STATE

sc
02STENUMBEfl

IL HAZARDOUS CONDITIONS AND INCIDENTS
01 lA A. GROUNDWATER CONTAMINATION 02 Q OBSERVED (PATE- 9-5-90 j JV POTENTIAL G "' "~'fn

03 POPULATION POTENTIALLY AFFECTED: ' gs____ 04 NARRATIVE DESCRIPTION

Hazardous compounds and elevated levels of 'heavy metals in subsurface soils.
Potential for migration to ground water.

01 CB. SURFACE WATER CONTAMINATION 02 O OBSERVED (DATE: ___________) G POTENTIAL
03 POPULATION POTENTIALLY AFFECTED: __________ 04 NARRATIVE DESCRIPTION

01 G C. CONTAMINATION OF AIR 02 C OBSERVED IDATE: ___________) G POTENTIAL
03 POPULATION POTENTIALLY AFFECTED: __________ 04 NARRATIVE DESCRIPTION

01 C 0. FIRE/EXPLOSIVE CONDITIONS 02 C OBSERVED (DATE ___________1 ~ POTENTIAL
03 POPULATION POTENTIALLY AFFECTED: __________ 04 NARRATIVE DESCRIPTION

01 CfcE. DIRECT CONTACT 02 O OBSERVED (DATE; __________; 2) POTENTIAL Q *t I FfiFD
03 POPULATION POTENTIALLY AFFECTED: Tes 04 NARRATIVE DESCRIPTION
Hazardous compounds and heavy metals.
The compounds are present in surface as well as subsurface soils. I n d i v i d u a l s on
site have potential for exposure.

01 C*F. CONTAMINATION OF SOIL , 02 Q OBSERVED (DATE; ^-^"90 G POTENTIAL
03 AREA POTENTIALLY AFFECTED: ————_°———— 04 NARRATIVE DESCRIPTION

Analytical results relate to the soils in the vadose zone. Soil staining and odors
have been reported from the saturated zone, but analysis on samples below the
water table have not been performed.

01 C G. DRINKING WATER CONTAMINATION 02 Q OBSERVED (DATE; __________ ] G POTENTIAL I
03 POPULATION POTENTIALLY AFFECTED: —————————— 04 NARRATIVE DESCRIPTION

01 Q H. WORKER EXPOSURE/INJURY 02 O OBSERVED (DATE; _________ J G POTENTIAL
03 WORKERS POTENTIALLY AFFECTED: —______ 04 NARRATIVE DESCRIPTION

01 61. POPULATION EXPOSURE/INJURY 02 Q OBSERVED (DATE _________ J ^POTENTIAL G ALLEGED
03 POPULATION POTENTIALLY AFFECTED: ——n° 04 NARRATIVE DESCRIPTION

The area'is fenced to prevent access to the site.' " .•••



**xB>A PART 3

II. HAZARDOUS CONDITIONS AND

01 C J. DAMAGE TOFLORA

POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

• DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

1. IDENTIFICATION
01 STATEsc ozsrTENuueai

INCIDENTS ,c~-~«,

02 n OBSEHVep (DATP; . ., ,,„, ,| ~ POTENTIAL

-
~ AII creep

34 NARRATIVE DESCRIPTION

31 C K. DAMAGE TO FAUNA
34 NARRATIVE DESCRIPTION

02 a OBSERVED (DATE:. .1 O POTENTIM.

01 C L. CONTAMINATION OF FOOD CHAIN
04 NARRATIVE DESCRIPTION

31 C M. UNSTABLE CONTAINMENT OF WASTES

TJ POPin ATON POTENTIALLY AFFECTED: .... .

•̂b N. DAMAGE TO OFFSTTE PROPERTY
^PMARRATIVE DESCRIPTION

02 n OBSERVED (DATE: ... ) q POTENTIAL ~ ALJ FfiFH

02 C OBSERVED IDATP- } ~ POTENTIAL 2 Al I FfiFD

04 NARRATIVE DESCRIPTION

02 n OBSERVE IOATE- 9-5-90 i <$. POTENTIAL = ALLEGED

Site appears to be part of a larger area impacted by the contaminant compounds.

01 C 0. CONTAMINATION OF SEWERS. STORM DRAINS. WWTPs 03 C OBSERVED (DATE;
04 NARRATIVE DESCRIPTION

.) G POTENTIAL 3 AOEGED

31 C P IU£GAUUNAUTXORIZED DUMPING
04 NARRATIVE DESCRIPTION

02 C OBSERVED (DATE:. .1 — POTENTIAL ~ AH preen

35 DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL. OR At i Pficn HAZARDS

1 IIL TOTAL POPULATION TOTENTULLT AFFECTED: Unknown
1 IV. COMMENTS

PURGES OF INFORMATION

Chen-Northern report dated: November 16, 1990
Davis 6 Floyd report dated: November, 1989
Soil Consultants, Inc., report dated: March, 1989



APPENDIX

.. FEEDSTOCKS

CAS Number

1.7664-41-7
2.744O-364
3.1309-64-1
4. 744048-2
5. 1327-53-3
6.2110945-5
7.7726-95-6
8. 106494
9. 744O034

10. 7782404
11.12737-274
12. 744O-474
13.7440-48-4

Chemical Name

Ammonia
Antimony
Antimony Trioxide
Anenic
Anenic Trioxide
Barium Sulfide
Bromine
Butaaiane
Cadmium
Chlorine
Ch remit*
Chromium
Cobalt

CAS Number

14. 1317-384
15. 7758-98-7
16. 1317-39-1
17.7445-1
18. 7647414
19.7664-394
20. 1335-25-7
21. 7439474
22.74424
23.91-204
24. 7440424
25. 769747-2
26. 7723-144

Chemical Name

Cuprie Oxide
Cuonc Sulfate
Cuprous Oxide
Etftylene
Hydrochloric Acid
Hydrogen Fluoric*
Lead Oxide
Mercury
Methane
Naptnaiene
Nickel
Nitric Acid

CASNumoer

27. 7778-50-9
28. 1310-58-3
29. 11547-1
30. 1058841-9
31. 1310-73-2
32. 7646-784
33. 7772-994
34. 766443-9
35. 10848-3
36. 1330-20-7
37. 764645-7
38. 7733424

Phosonorus

Chemical Name

Potassium Oichromate
Totasstum Hydroxide
Prooyien*)
Sodium Oichromate
Sodium Hydroxide
Stannic Chloride
Stannous Chloride
Suit uric Acid
Toluene
Xylene
Zinc Chloride
Zinc Sulfate

___ —— ———— —— —— — -

II. HAZARDOUS SUBSTANCES

CAS Number

1.75474
2. 64-19-7
3. 108-24-7
4. 7546-5
5. 506-96-7

•
75-36-5
10742-8

J. 107-13-1
9. 124-044

' 10. 30940-2
11.10043414
12. 107-18-6
13. 10745-1
14. 7664-41-7
15.63141-8
16. 186343-4
17. 1066-33-7
18. 7789494
19. 1341-49-7
20. 10192-304
21. 1111-784
22. 1212S424
23. 7788-984
24. 3012-65-5
25. 13826434
26.12125414
27. 1336-214
28. 6009-70-7
23. 16919-19-0
30.7773464
31. 12135-76-1
32.10196444
33. 14307-43-8
34. 176245-4
35.7783-18-8

•628-63-7
62434

^ 7647-184
39.7789-614
40.10025-914
41.7783-560
42.1309-64-4
43.1303-32-8
44. 1303-28-2
AK T7RAJ4-1

Chamtcal Name

Acetaidehyoe
Acetic Acid
Acetic Anhydride
Acetone Cvanonydrin
Acatyl Bromide
Acatyl Chloride
Acrolein
Acrylonitrile
AdiPic Acid
Aldrin
Aluminum Sulfate
Ally! Alcohol
Ally) Chloride
Ammonia
Ammonium Acetate
Ammonium Senzoate
Ammonium Sicaroonete
Ammonium Bichromate
Ammonium Bifluonde
Ammonium Bimtfita
Ammonium Carbamate
Ammonium Chloride
Ammonium Chromata
Ammonium Citrate. Dibasic
Ammonium Pluoberata
Ammonium Ftuoride
Ammonium Hydroxide
Ammonium Oxalete
Ammonium Silicofluonde
Ammonium Sulfamata
Ammonium Sulfide
Ammonium Sulfita
Ammonium Tartrata
Ammonium Thiocyanata
Ammonium Thioaulfaw
AmvlAcrats
Aniline
Antimony Pentacnloride
Antimony TribromeJe
Antimony Trichloride
Antimony Trifhioride
Antimony Trioxida
AraenicOiaulfa*
Anenic Panuiiida
Ananic Tricfilorida

CAS Number

47. 1303-334
48. 54242-1
49. 71-43-2
50.65454
51. 100-474
52. 9848-4
53.100-44-7
54. 7440-41-7
55. 778707.5
56. 7787-49-7
57. 1359749-4
58. 123460
59. 84-74-2
60. 109-73-9
61. 107424
62. 543-904
63. 7789-424
64. 1010844-2
65. 777804-1
66.52740.164
67. 75-20-7
68. 13765-194
69. 592414
70. 2626446-2

71.7778444
72.13346-2
73.63-25-2
74. 156346-2
75. 75-154
76.56-234
77. 57-744
78.7782404
79.10840-7
80.67-664
81.7790444
82.292148-2
83.1066400
84.7738444
85. 10101434
86.10049464
JT7 *** -«• -**O/. 3^^-IOB*i

88. 14017014
88.56-720
90. 1319-77-3

Chamicai Name

Anenic Triiulf ide
Barium Cyanide
Benzene
Benzoic Acid
Benzonitrile
Benzoyi Chloride
Benzyl Chloride
Beryllium
Beryllium Chloride
Beryllium Fluortd*
Beryllium Nitrata
Butyl Acetate
n-Sutyt Phthaiata
Butylamine
Butync Acid
Cadimium Acetate
Cadmium Bromide
Cadmium Chloride
Calcium Anenate
Calcium Arsanne
Calcium Carbide
Calcium Chromate
Calcium Cyanide
Calcium Oodecvlbenzene
Sulfonate

Calcium Hypochlorita
Caotan
Carbaryi
Carboruran
Carbon Oiculfide
Carbon Tetracnloride
Chloroan*
Chlorine
Chlerobenxene
f*\t tf*^**4***mm»WllUf UlUflll

Chlorotulfonic Acid
Chloroynfoi
Chromic Acetate
Chromic Acid
Chromic Sulfata
Chromou* Chloride
CobaltDua Pormata
Cobettous Sulfamata
Caumaonoa
Craaol

CASNumoer

92.142-71-2
93. 12002434
94. 7447490
95.3251-234
96. 589346-3
97. 775848-7
98. 10380-29-7
99. 81542-7

100.506-770
101.11042-7
102.94-75-7
103.94-11-1
104. 50-29-3
105.333014
106. 191840-9
107.1194454
108:117404
109.25321-22-6
110.26648-19-7
111.26952-234
112.8003-194

113.75494
114.62-73-7
115.6047-1
116.10949-7
117.124004
118.25154444
119.51-284
120.25321-144
121.8540-7
122.298440
123.33044-1
124.27176474
12S. 115-29-7
126. 72-204
127.106494
128.563-12-2
129. 100010
130. 107-154
131. 106430
132, 10746-2
133.60400
134. 1188-674
138.2944470

Chemical Name

Cuprie Aerate
Cuonc Acatoananita
Cuprie Chloride
Cuonc Nitrata
Cuprie Oxalata
Cupne Sulfata
Cuprie Sulfata Ammoniatad
Cuoric Tartrata
Cyanogen Chloride
Cydonexane
2.4-O Acid
2.4-O Estan
DOT
Oiazinon
Oicsmoa
Oichlooenil
Oichlone
Oichlerooenzene (all isoment
Oichloroorooane (all isomen)
Oichlorapropane (all isomen)
Dichloiumopana-

Oichloropropane Mixture
2-2-Qienloroorooionic Acid
Oichlorvos
Oieldnn
Oietfiylamina
Olmetnylamine
Dinrtrobenzene (all isomenJ
Diniuuunenol
Dinitrotoluene (all itonwn)
Oiquat
Oisulfoton
Oiuron
Dodecyibenzeneculfonic Acid
EndosurhMi uiU iaoment
Endrin and Metabolitas
Eptchtororiydrin
Ethion
Etnyl Banzatia1

EthylenadiaffiKM
Etnylena DIbromide
Etftylena Okhloride
EDTA
Ferric Ammenan Otrm*
Farric Ammonium Oxalata)



!l. HAZARDOUS SUBSTANCES

Numoer

137. 7783-50-8
=8. 10421-48-4
39. 10028-22-5

.40. 10045-89-3
:AI. 7758-94-3
•12. 7720-78-7
43.20544^)
44. 50-00-0

•45. 64-18-6
46.110-17-8
47.98-01-1
48. 86-50-0

•49.76444
SO. 1 18-74-1
51.87-68-3
52. 67-72-1

• 53. 70-30-4
54. 77-47-4
55. 7647-01-0

56. 7664-39-3

37.74-90-8
58. 7783-06-4

• £9. 78-79-6
50. 42504-46-1

43-504

».. 3687-314
• .55.7758454
: 56.13814-964
57.7783-46-2
38.10101434
39.18256484

- 70. 7428484
71. 1573940-7
72. 1314474
73.592474
74. 58494
-S. 14307-354
-'6. 121-75-5
77. 110-16-7
78.108-314
»9.2032-65-7
10.59244-1
dl. 10045-944
: 82.7783-35-9
(3.592454
V4.10415-75-5

.cfi. 72^3-5
: 86.7443-1

17.80424
8.238404

,d9.7786-34-7
:90.315-184
^^544-7

Cnam«al Name

Ferric Fluoride
Ferric Nitrata
Ferric Sulfata
Ferrous Ammonium Sulfata
Ferrous Chloride
Ferrous Sulfata
Fluorantnene
Formaidenyoa
Formic Acid
Fumaric Acid
Furfural
Gutfiion
Heotacnlor
Hexacnlorobenzane
HexacnlorobuQdiene
Haxacnloroetnane
Hexacnloroonene
HexacntorocyctQoenoHiene
Hydrochloric Acid

(Hydrogen Chloride)
Hydrofluoric Acid

(Hydrogen Fluonde)
Hydrogen Cyanide
Hyorogan Sulfide
Itoorane
I Morooanoiamine

Oodeeylbenzenesulfonata
Keltnane
Keoone
Laad Acatata
Laad Arsanata
Laad Chloride
Lead Fluoborata
Laad Fluorida

Iodide
Nitrate

Lead Stearata
Lead Sulfata
Lead Sulfide
Laad Thiocyanata
Lindarw
Lithium Chromate
Msltnion
Malaic Acid
Malaic Anhydrida
Marcantodimatnur
Marcunc Cyanide
Mercuric Nitrata
Marcunc Sulfata
Marcunc Thiocyanata
Mercurous Nrmna

Matnyl Marcaotan
Matnyl Mattiacryian
Mattiyl Pamtiion
Mavinorios

Monoatnylamin*

CASNumiMr

192.74-89^
193.300-76-5
194. 91-20J
195. 1338-24-5
196. 7440-02-0
197. 15699-184
198. 3721 1-05-5
199. 1205448-7
200. 14216-75-2
201. 7786-81-4
202. 7697-37.2
203. 98-95-3
204. 10102-444}
205. 25154-55-6
206. 1321-12-6
207. 30525-89-4
208.56-38-2
209. 608-93-5
210. 87-86-5

212. 108-95-2
213. 75-4«
214. 7664-38-2
215. 7723-140
218. 10025-87-3
217. 1314«W
218. 7719-12-2
219. 7784-414
220. 10124^0-2
221. 7778-50-9
222.7789-00-6
223.7722-64-7
224. 2312-354
225.79-09-4
226.123-62-6
227.1336-36-3
228. 151-50-8
229. 1310-58-3
230.75-564
231. 121-29-9
232.91-22-5
233. 108-4W
234.744648-4
235. 7761-88-8
236. 7631-89-2
237.778446-5
238. 1058841-9
239.133343-1
240. 763140-6
241.7775-11-3
242.143-33-9
243. 25155-304

244. 7681-49-4
245.1672140-5
246. 1310-73-2
247.7681-62-9
248. 124414

Nairn

Monomatnylamina
Naiad
Naontnalana
Naofttnanic Acid
Nickai
Nicfcal Ammonium Sulfan
Nickai Chlorida
Nickai Hydraxida
Nickai Nitrata
Nickai Sulfaw
Nitric Acid
Nitrobanzena
Nitroqan Oioxida
Nitroonenoi (all isoment
Nitro toluene
Paraformaldariyda
Parathien
P«ntaentoroeanzane
Pantacnioroonanoi
PhanaiiuiiBna
Phenol
Phosgene
Photononc Acid
Phosonorus
PhosDnorus Oxyctilorida
Phosonorus Pentasulfida
Phosonorus Tricnlorida
Potassium Arsanata
Poasuum Arsemte
Potuuum oicriromaTB
Poiassiun^ Oiromata
Potasuum Permanganata
Prooargita
Prooionic Add
Prooionie Annydride
Potychlerinatad Biohenyts
Potasuum Cyanide
Potassium Hydroxide
Prooyiene Oxida

Quinoline
Raiorcinoi
Selenium Oxida
Silver Nitrate
Sodium Arsenan
Sodium Arsenrta
Sodium Bicriremata
Sodium Sifluonda
Sodium atauifita
Sodium Chromat*
Sodium Cyanida
Sodium Oodacylbenzane
Sulfonata

Sodium Fluorida
Sodium Hydrosulflda
Sodium Hydroxide
Sodium Hvpocnloriit
Sodium Metnyiata

CAS Humour dtamkal Name

249.7632404
250. 7558-794
251.7601*44
252.10102-184
253. 778946-2
254.57-24-9
255.100420-6
256.1277148-3
257.7664434
258.93-764
259.2008464
260.93-794
261.1356049-1
262.93-72-1
263.32534454
264.72-544
265.9544-3
266.127-18-4
267.7840-2
268.10749-3
269.7446-184
270.10848-3
271.8001-35-2
272.1200248-1
273.5248-6
274.2532349-1
275.79414
276.2516742-2
277.27323-41-7

278.121444
279.7540-3
280.54149-3
281.10102464
282.131442-1
283.27774.134
284. 108454
285. 75-354
286.1300-714
287.557444
288.52628-254
289.133247-6
290.769945-8
29t. 3486-354
292,764645-7
293.557-21-1
294.778349-3
295.557414
298.777946-4
297.777948-6
298.12742-2
299.131444-7
300.16871-714
301.7733424
302,13746484
303.16923454
304.1464441-2
305.10026-114

Sodium Nitrata
Sodium Phosonata. Dibasic
Sodium Phosonata. Tribasic
Sodium Selenita
Strontium Chromata
Strycnnina and Salts
Styrene
Sulfur Monocnlorida
Sulfuric Acid
2.45-T Acid
2.4.5-T Amines
2.45-T Eitars
2.45-T Salts
2.45-TP Acid
2.4.5-TP Acid Estan
TOE
Tetracniorobenrene
Tetracnioroemine
Tetraatnyl Laad
Tetraatnyl PyrognoaDnata
Thallium (I) Sulfata
Toluene
Toxaonene
Tricnloroocnzana (all isomeni
Trichlorfon
Trichloroetnane (all isomers)
Trtcriloroatnylane
Triehloropnenol (all isomers)
Triatfianolamme

OodecyibaiBanaautfonata
Trietnylamine
Trimatnyiamina
Uranyl Acatata
Uranyl Nitrata
Vanadium Pentoxida
Vanadyl Sulfata
Vinyl Acatata
Vlnylidana Chlorida
Xylanoi
Zinc Acetate
Zinc Ammonium Chloride
Zincflorete
Zinc Bromide
Zinc Caroonata
Zinc Chlorida
Zinc Cvanida
Zinc Fluorida
ZlncFormata
Zinc Hydrosulfitt
ZincNitntB
Zinc Phenolsurtonata
Zinc Photenid*
ZincSilicothionda
Zinc Sulfata
Zireanium Nltrata
Zirconium Potasswrn Fluorida
Zireanium Sulfata
Zirconium Tarn



APPENDIX B
PRELIMINARY ASSESSMENT QUESTIONNAIRE



Name Ft. Sumter Nat ional Monument SiteLocation Northeast corner of Concord £ Calhoun Sts .

Site Name Proposed Tour Boat Fac i l i t y Date ____Apr? I 17. 1991_________________

PA QUESTIONNAIRE

F08->



PA Questionnaire
Page 2

MAJOR CONSIDERATIONS

A) DOES ANT QUALITATIVE OR QUANTITATIVE INFORMATION EXIST THAT MAT
INDICATE AN OBSERVED RELEASE TO AIR, GROUND WATER, SOIL OR SURFACE
WATER? Yes

Describe: Observed soil staining and laboratory analysis nf c n i i e

from site. The soils are in contact with the around

B) IF THE ANSWER TO fl IS TES, IS THERE EVIDENCE OP DRINKING WATER
SUPPLT CONTAMINATION OR ANT OTHER TARGET CONTAMINATION (i.e. food
chain, recreation areas, or sensitive environments)? No

Describe:

C) ARP. THERE SENSITIVE ENVIRONMENTS WITHIN A 4-MILB RADIUS OR 15
DOWNSTREAM MILES OF THE SITE? Yes IF TES, DESCRIBE IF ANT OF THE
FOLLOWING APPLT:

- Multiple sensitive environments? Yes. Shell fish in harbor and

wading bird rookeries; (ibis, egret, and herons).____

- Federally designated sensitive environment(s)? Charleston Harbor has

been designated sanctuary for fTsh and wildlife._______________

- Sensitive environment (s) dovnstream on a small or slov floving
surface vater body? No. Does not.apply to this situation, per

Harvey Geitner of US Fish & W i l d l i f e Service (8m) 77^-^707_______

D) IS THE SITE LOCATED IN AN AREA OF KARST TERRAIN? _No_____________

Describe: ____________________________________________

E) DOES THE WASTE SOURCE LIE FULLT OR PARTIALLT WITHIN A WELLHEAD
PROTECTION AREA AS DESIGNATED ACCORDING TO SECTION 1428 OF THE SAFE
DRINKING WATER ACT? No

Describe:

F) DOES ANT QUALITATIVE OR QUANTITATIVE INFORMATION EXIST THAT PEOPLE
LIVE OR ATTEND SCHOOL ON ONSITE CONTAMINATED PROPERTY? No

Describe:

F08->



PA Questionnaire
Page 3

SITE INFORMATION

1. SITE NAME: Proposed Tour Boat F a c i l i t y

ADDRESS: Intersection of Concord and Calhoun Streets_________'

CITT: Charleston COUNT!: Charleston____ STATE: SC ZIP: 29402

EPA ID: —__________________

LATITUDE: — LONGITUDE:

2. DIRECTIONS TO SITE (Prom nearest public road): Northeast corner of the

intersection of Concord and Calhoun Streets in downtown Charleston_-•

3. SITE OWNERSHIP BISTORT (Use additional sheets, if necessary):

A. Naae of current ovner: Ft. Sumter National. Monument Site

Address: 1214 M i d d l e Street____________________________

City: Sul 1 ivan's I sCounty: ____.______ State: SC Zip: 29482

Dates: Prom 1986 To Present Phone: .(803) .577-6073

B. Name of previous ovner: Campsen & Camosen

Address: 56 Broad Street, Box 59

City: Charleston County: __________ State: SC Zip:

Dates: From Unknown To 1986 Phcne: (801) 722-0123 '

Source of ownership data: H i s t o r i c a l Study, Ft. Sumter N a t i o n a l Monument
"Dockside II" by C l a r k G. Reynolds——————————— ——————————————————

4. TYPE OF OTOERSBTP (Check all that apply):

X Private ___ State ___ Municipal
——— (previous) ——— ———
_X_ Federal __ County __ Other (describe): ____________

(current)

F08->



PA Questionnaire
Page 5

10. DISCUSS EXISTING SAMPLING DATA AND BRIEFLY SUMMARIZE DATA QUALITY (e.g.,
sample objective, age/ comparability, analytical act hods, detections
limits and QA/QC): S o i l samples were collected for laboratory a n a l y s i s to__
determine the nature and extent of contamination. V e r t i c a l composite samples
were collected from surface to ground water at 14 locations on the s'-ite. Samp 1 e
q u a l i t y and a n a l y s i s were good; a n a l y s i s i n c l u d e d EPA Methods 8260, 8270, 8080,
6010, 9010, 70**1 , 7060, 7^21. 7**71 . 77*»0 and ?8*t1 . A n a l y s i s performed at EPA
CLP laboratory. A d d i t i o n a l samples were collected and analyzed by D a v i s &
Floyd (report date: November, 1989)__________________.___________.

Source of information: Chen-Northern, Inc., Site Assessment Report. -___
(see attached report)

VASTE CONTAINMENT/HAZARDOUS SUBSTANCE IDENTIFICATION

11. FOR EACH SOURCE AT THE SITE, SUMMARIZE ON TABLE 1 (page 12): 1) Methods
of hazardous substance disposal, storage or handling; 2) size/volume/
area of all features/structures that might contain hazardous vaste; 3)
condition/integrity of each storage disposal feature or structure; and 4)
types of hazardous substances handled.

12. BRIEFLY EXPLAIN HOV VASTE QUANTITY VAS ESTIMATED (e.g., historical
records or manifests, permit applications, air photo measurements, etc.):

Not known. The waste is found in the i n - p l a c e s o i l s and f i l l at the «;?i-g.

Source of information: Chen-Northern report, field observations.______

13. DESCRIBE ANY RESTRICTIONS OR BARRIERS ON ACCESSIBILITY TO ONSTTE VASTE
MATERIALS:

None at present _______

Source of information: Site observations.

F08->
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GROUND VATER CHARACTERISTICS

14. ANT POSITIVE OR CIRCUMSTANTIAL EVIDENCE OF A RELEASE TO GROUND VATER? Yes
•̂•••••IH

Describe: Contaminated soil was observed in soil samples at and below

ground water.________________________________________________

Source of information: Chen-Northern field observation, in addition to
previous reports by Davis S Floyd and Soils Consultants, 1nc.

15. ON TABLE 2 (page 13), GIVE NAMES, DESCRIPTIONS, AND CHARACTERISTICS OP
GEOLOGIC/HTDROGEOLOGIC UNITS UNDERLYING THE SITE.

16. NET PRECIPITATION: Annual net precipitation is 47.3V_____________

SURFACE VATER CHARACTERISTICS

17. ARE THERE SURFACE VATER BODIES WITHIN 2 MILES OF THE SITE? Yes_______

___ Ditches ___ Lakes ___ Pond

Creeks X Rivers Other

18. DISCUSS THE PROBABLE SURFACE RUNOFF PATTERNS FROM THE SITE TO SURFACE
WATERS:

To the east and northeast directly from the site into the Cooper River.

19. PROVIDE A SIMPLIFIED SKETCH OF SURFACE RUNOFF AND SURFACE VATER FLOV
SYSTEM FOR 15 DOWNSTREAM MILES (see iten *36).

20. ANY POSITIVE OR CIRCUMSTANTIAL EVIDENCE OF SURFACE VATER CONTAMINATION?

No Describe:

Source of information: Visual Observations. ____________

21. ESTIMATE THE SIZE OF THE UPGRADIENT DRAINAGE AREA FROM THE SITEUnknovSCres

Source of information: Located on the harbor in the City of Charleston: area
is flat. See survey with City of Charleston Engineers, City Drainage Plan

F08->
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22. DETERMINE TEE AVERAGE ANNUAL STREAM FLOW OF DOWNSTREAM SURFACE VATERS
Cooper River, Unknown,

Water body: Tidal Estuary _____ Flov: Very High cfs

Water body: _________________ Flov: ______ cfs :

Water body: _________________ Flov:- ______ cfs

Source of information: See Army Corps. of Engineers for specific Information

23. IS THE SITE OR PORTIONS THEREOF LOCATED IN SURFACE WATER?

24. IS THE SITE LOCATED IN A FLOODPLAIN (indicate flood frequency)? Yes, unknown

25. IDENTIFY AND LOCATE (see iten 136) ANT SURFACE WATER RECREATION AREA
WITHIN 15 DOWNSTREAM MILES OF THE SITE: Harbor is used for boating and

fishing. Beaches are on the ocean not in immediate area.

Source of information:

26. TWO TEAR 24-HOUR RAINFALL: fr.60"________________________

TARGETS

27. DISCUSS GROUND WATER USAGE WITHIN FOUR MILES OF THE SITE: If water wells are in

the area, they are probably used for irrigation <; i n/-p thp primary rit-; ni/; nq wa t e r

source is from municipal treatment plant. There Is one known artesian well at

the park located at Calhoun and Ashley Streets._______________

Source of information: Charles Richter-State District Hazardous Waste Consultant.

28. SUMMARIZE THE POPULATION SERVED BT GROUND WATER ON THE TABLE BELOW:

Distance Population
(niles)

>0 - 1/4 City of Charleston
Water Supply

>l/4 - 1/2

>l/2 - 1

F08->
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>1 - 2

>2 - 3

>3 - 4

Source of information:

29. IDENTIFY AND LOCATE (see item *36) POPULATION SERVED BT SURFACE WATER
INTAKES WITHIN 15 DOWNSTREAM MILES OF THE SITE: NA Water is suppl ied by

the city.

Source of information:

30. DESCRIBE AND LOCATE FISHERIES WITHIN 15 DOWNSTREAM MILES OF THE SITE
(i.e., provide standing crop of production and acreage, etc.):

Charleston Harbor estuarine is a fishery area. The es.tuarine has good sport

and commercial fishing and shell fishing. Data is not kept on ^tanc)?rig

crop for estuaries.____________________________________________—_————•

Source of information: Harvey 6eitner-US Fish S W i l d l i f e Service (803) 72̂ -4707

31. IF SURFACE WATER RECREATION AREAS EXIST, CHOOSE RECREATIONAL USE
CATEGORY, AND THEN DETERMINE THE POPULATION WITHIN THE ASSIGNED RADIUS
FROM THE RECREATION AREA. (Use GEMS to allocate into distance rings).

a. Capital use and access improvements ____ (assigned radius » 125
miles)

b. Access improvements only ____ (assigned radius = 80 miles)
c. Observed use only ____ (assigned radius = 40 miles)
d. None of the above apply )a«̂ )_ttXiet̂ Xi«)«ttXe:xeQa_C«Xd(!a«nd( X

(assigned radius = 10 miles)

x
F08->
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Distance Population
(ailes)

>0 - 5 90,000

>5 - 10 150.000

>10 - 20 —

>20 - 40 ______

>40 - 60 ______

>60 - 80 ______

>80 - 100 ______

>100 - 125

32. DETERMINE THE DISTANCE FROM THE SITE TO THE NEAREST OP EACH OF THE
FOLLOWING LAND USES

Description Distance
(oiles)

Commercial/Industrial
Institutional , less than 1A, adjacent

Single Family Residential less than 1/A

Multi-Family Residential less than 1A. adiacerft

Park less than I/A, adjacent

Agricultural greater than 5

Source of information: Topographic map, site observations______

33. SUMMARIZE THE POPULATION WITHIN A FOUR-MILE RADIUS OF THE SITE:

Distance Population
(miles)

onsi te -0-

>0 -1/4 ——

>l/4 - 1/2

F08->
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>l/2 - 1

>1 - 2

>2 - 3

>0 - 4 80,440

Source of information: Chamber of Commerce

OTHER REGULATORY INVOLVEMENT

34. DISCUSS ANT PERMITS:

County: None___________________

State: __ None

Federal: _

Other:

Source of information: C h a r l e s R. R l c h t e r

F08->
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35. SKETCH OP SITE

Include all pertinent features, e.g., veils, storage areas, underground
storage tanks, vaste areas, buildings, access roads, areas of ponded vater,
etc. Attach additional sheets vith sketches of enlarged areas, if necessary.

See Attached Report N
t

F08->
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Page 12

36. SURFACE WATER FEATURES

Provide a simplified sketch of surface runoff and surface vater flov syst«
for 15 downstream miles. Include all pertinent features, e.g., intakes,
recreation areas, fisheries, gauging stations, etc. -

See Attached S i t e Location Map N
r
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TABU 2
BTDBOGBOUMIC IMrOBMATIOl

STRATA BJuXE/DESCKI PTIOM

Fill/Sand, Debris

TUICUKSS
(ft.)

Greater than
3.0'

BTDRAUtIC
COBDUCTIVITT(c«/a«c I

10~t
5
010~3 cm/ sec

(est. from
est imated grain
s ize and grain
distr ibut ion

Ttff or
DI SCOm MUITT

Cooper River
borders s i te

soiracx or
uroBMAxioa

Chen-Northern
report (attached)
Applied Hydrogeolqgy ,
by C .W. Fetter, 1988
page 80

• M
rt M

•>-a
H

a•a
•o•1
o

I U«« addition*! ih««ti if n«c*asacy.

I Identify th« kyp* at discontinuity wi th in faur -Bi l« i tiom th« » i t* ( e . g . , r l v « r , s t t» t» *pinch*> out* , e t c . )
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APPENDIX VI

OCTOBER 1991 ANALYSIS OF SOIL AND AIR SAMPLES
CHARLESTON HARBOR SITE



GENERAL ENGINEERING LABORATORIES
^ j Environmental Engineering and Analytical Services

Holly F. Greene Laboratory Certifications:
•'esidcnt FL E87156/87294

George C. Greene, P.E., Ph.D. ^5"
Vice President „
SC Registration No. 9103 ^

WT 99988779

October 2,1991

Mr. Steve Livingston, Director
Department of Parks
City of Charleston
30 Mary Murry Boulevard
Charleston, South Carolina 29403

Re: South Carolina Aquarium Site
Soil and Air Sampling and Analysis

Dear Mr. Livingston:

The analyses of the soil and air samples collected from the test pits excavated at the
South Carolina Aquarium (Aquarium) site on July 29,1991 have been completed. Two
composite soil samples were analyzed for Target Compound List (TCL) organic
constituents and lead, hazardous waste characteristics, and other parameters necessary to
determine proper offsite disposal of the soils. The TCL analysis identified compounds
indicative of impact similar to that identified on adjoining sites. The analysis for hazardous
waste characteristics determined that the soils are not a characteristic hazardous waste. No
compounds were detected in the air samples indicating that the compounds detected in the
soil do not readily volatilize into the air.

The Aquarium site is a portion of the National Park Service Tour Boat Facility site
which has been leased to the City of Charleston. Five test pits were excavated on July 29,
1991 as part of the pre-bid activities for the test pile program to be conducted at the
Aquarium site. The test pits were excavated to demonstrate to prospective bidders the type
and typical concentrations of debris contained in subsurface soils at the site. This debris
could require excavation prior to commencing pile driving. The pits were excavated at the
locations shown on Figure 1 fay City of Charleston employees using a track-hoe. Test pits
TP-20 and TP-21 were excavated to a depth of approximately five feet below land surface
on the west side of a spoil pile and rip-rap area. Little debris was encountered in these pits
and no groundwater was detected entering the excavations. No discoloration or odors
indicative of impact were detected in the soils removed from these excavations. Test pits
TP-22, TP-23, and TP-24 were excavated to a depth of approximately six feet below land
surface adjacent to the Cooper River on the east side of the spoil pile and rip-rap area.
Debris was encountered in these pits from a depth just below the land surface to the depth
of completion. The soils in these pits were saturated due to their proximity to the Cooper
River. Odors and discoloration indicative of impact were encountered in all three pits.

Because of the similarity of the soils encountered in test pits TP-20 and TP-21, soil
samples collected from these two pits were composited into a single sample, "TP-20-21
Composite." Discreet samples were collected from approximately eight locations in each
stockpile of excavated soils and placed into a stainless steel bowl. These discreet samples
were then composited into a single sample by gently mixing them together in the bowl.

P.O. Box 30712 • Charlosion.SC 29417
Phone (803) 5 5 6 - X 1 7 1 - FAX (803) 766- i 178



Mr. Steve Livingston
October 2,1991
Page 2

The composited soils were then placed into a sample container. Because of the similarity of
the soils encountered in test pits TP-22, TP-23 and TP-24, discreet soil samples collected
from the stockpile of excavated soils from each of these pits were composited into a second
sample, "TP-22-23-24 Composite" in a similar manner. Three sets of analyses were
performed on each of the two composite soil samples as described below.

The two composite samples were analyzed for the Target Compound List (TCL)
organic compounds and lead. The TCL is a list compiled by the Environmental Protection
Agency (EPA) of compounds commonly used in industrial applications. The TCL includes
compounds which have been identified on sites adjoining the Aquarium site. The samples
were also analyzed for lead since it has also been identified at elevated concentrations in
samples collected on nearby sites.' The enclosed Certificates of Analysis show that the
following compounds were identified:

TP-2Q-21 Composite TP-22-23-24 Composite
Acenaphthene, ppb 5830 <3300
Fluoranthene, ppb 11000 <3300
Fluorene, ppb 4230 <3300
Phenanthrene, ppb 12200 <3300
Pyrene, ppb 7830 <3300
Lead, ppm 448 954
ppb - parts per billion
ppm - parts per million

The compounds identified in sample "TP-20-21 Composite" are similar to those
compounds identified in other portions of the National Park Service property. The absence
of these compounds at concentrations above the method detection limit in the sample
collected from the pits adjacent to the Cooper River may indicate that these compounds
have not migrated to these test pit locations or that the tidal action of the river has flushed
the compounds from the soils. Note, however, that evidence of elevated hydrocarbon
concentrations were identified by laboratory analysts during the analysis of both samples.
The evidence of hydrocarbons was most evident in the sample collected from the pits
located adjacent to the Cooper River where physical evidence of impact was noted in the
soils.

The two soil samples were also analyzed for ignitability, corrosivity, reactivity, and
for the constituents included on the EPA's Toxicity Characteristic (TC) list. If the soils are
ignitable, corrosive, or reactive, or if the maximum contaminant level (MCL) of a
compound on the TC list is exceeded when the sample is analyzed using the Toxicity
Characteristic Leaching Procedure (TCLP), then the material is classified as a characteristic
hazardous waste. As shown on the enclosed Certificate of Analysis, the soils were not
ignitable (flash point <140°F), corrosive (pH<2 or >12.5), reactive (contains sufficient
cyanide or sulphide to product a toxic gas), and none of the TC compounds were detected
in the TCLP analysis. These results show that the soils are not a characteristic hazardous
waste.

The two composite soil samples were also analyzed for constituents and
characteristics which are typically required for disposal of materials either by landfilling or
incineration. These analyses included tests for selected metals, polychlorinated biphenyls
(PCBs), cyanide, total halogens, heating value, and organically bound nitrogen. These
analyses identified no noteworthy parameter or constituent concentration in the soils except
for PCBs at a concentration of 1000 ppb and 780 ppb in samples "TP-20-21 Composite"
and "TP-22-23-24 Composite", respectively.

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417

Phone (803) 556-8171 • FAX (803) 766-1178



Mr. Steve Livingston
October 2,1991
Page 3

Air samples were collected from two of the excavations. The purpose of the air
samples was to determine if vapors emanating from the soils could pose a health risk to
workers during the test pile program or during the subsequent construction of the
aquarium. Based on the similarity of soils encountered in test pits TP-20 and TP-21, and
those encountered in test pits TP-22, TP-23 and TP-24, an air sample was collected from
the pit in each of these two areas that exhibited the greatest physical evidence of impact. Of
the two test pits west of the spoil pile and rip-rap area, air in test pit TP-20 was selected for
analysis. Of the three test pits excavated in the area east of the spoil pile and rip-rap area,
air in test pit TP-23 was selected for analysis.

The air samples from the two test pits were collected using NIOSH Method 1501 as a
broad spectrum screening technique for hydrocarbon compounds. In addition, an ambient
background sample and a field blank were collected to insure quality control. The ambient
background sample was collected from a site located approximately twenty yards southeast
and upwind of test pit TP-20. The pit samples were collected from a location within each
pit excavation approximately twenty-four inches above the bottom of the excavation. These
samples were collected for a period of two hours beginning approximately one-half hour
after completion of the excavations. The same sampling techniques were employed for the
test pits and the background samples.

The air samples were analyzed for the EPA Method 8270 compound b'st, which
includes the organic compounds detected in the composite soil samples collected from the
pits. In addition, the chromatogram of each sample was scanned for peaks associated with
organic compounds not included on the list No compounds were detected in any of the
samples. These results indicate that the toxic organic compounds identified in the soils
should not be a significant vapor phase hazard during the excavation activities anticipated
during the test pile program.

We appreciate the opportunity to assist the City with this project. If you have
questions concerning this material, please call me.

Yours very truly,

Thomas Hutto, P.G.
Senior Hydrogeologist

fc: city090391

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417

Phone (803) 556-8171 - FAX (803) 766-1178
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GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

F. Greene
idem

rge C. Greene, P.E., Ph.D.
. ice President

SC Registration No. 9103
CERTIFICATE OF AiNALYSIS

Laboratory Certifications:
FL E87156/8729-S
NC 255
SC 10120
VA 00151
TN 02934

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms . Rhett Wilson

Date: 09/30/91

Released by:

cc: CITY00391 Project Manager: Tom Hutto Page No.: 1

Sample XD
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

TP-22-23-24 Composite
9108326-04
Soil
07/29/91
08/21/91
Routine
Client

Extractable Organics
PCB analysis

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
PCB-1262

Metals Analysis
Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
.Lead
Selenium

General Chemistry
Ash, Percent (@ 750 C)
Heating Value
Cyanide, Total
Release of Cyanide
Flash Point, closed cup
Release of Sulfide
Total Halogens
Nitrogen, Organically Bound

< 300 ppb
< 300 ppb
< 300 ppb
< 300 ppb
< 300 ppb
< 300 ppb
780 ppb

< 300 ppb

< 2.50 ppm
< 2.50 ppm

210 ppm
< 2.50 ppm

82.3 ppm
3380 ppb
65.8 ppm
949 ppm

< 2.50 ppm

52.9 wt%
360 Btu/lb

0.320 ppm
< 250 ppm
> 140 F
< 500 ppm
0.340 wt%
27.2 ppm

P.O. Box 50712 • Charleston, SC 29417
Phone (803) 556-8171 . FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Greene

ge C. Greene. P.E., Ph.D.
v ice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/8729-4
NC 233
SC 10120
VA 00151
TN 0293-4

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms. Rhett Wilson
cc: CITY00391 Project Manager: Tom Hutto

Date: 09/30/91

Page No.: 2

Sample ID
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

IP-22-23-24 Composite
9108326-04
Soil
07/29/91
08/21/91
Routine
Client

pH
PH
pH Temperature

Specific Gravity

8.25 SU
22.4 C
1.63

'he following preparation procedures were performed.:
Acid Digestion Prep for Metals
Mercury Prep
Ext. & Cone. - PCSs

P.O. Box 30712 • Charleston.SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Grcenc

.6e C Greene. P.E., Ph.D.
vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 235
SC 10120
VA 00151
TN 02934

Client: City of Charleston
116 Meeting Street
Charleston, South. Carolina 29401

Contact: Ms. Rhett Wilson

Date: 09/06/91

Released by:

cc: CITY00391 Project Manager: Tom Hutto Page No.: 1

Sample ID
Lab 1C
Matrix
Date Collected
Date Received
Priority
Collector

1, 1-Dichloroethylene
1, 2-Dichloroethane
,̂ 4-Dichlorobenzene
B-Butanone
benzene
Carbon Tetrachloride
Chlorobenzene
Chloroform
Tetrachloroethylene
Trichloroethylene
Vinyl chloride
2,4, 5-Trichlorophenol
2,4, 6-Trichlorophenol
Pentachlorophenol
m-Cresol
o-Cresol
p-Cresol
2, 4-Dinitrotoluene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Nitrobenzene
Pyridine
2,4,5-TP
2, 4-D
Chlordane
Endrin
Heptachlor & Hep . Epoxide
Methoxychlor
•oxaphene
jamma-BHC
Silver

TP-20-21 Composite (tclp)
9108326-05
TCLP
07/29/91
08/21/91
Routine
Client

< .07 ppm
< .05 ppm
< .75 ppm
< 20 ppm
< . 05 ppm
< .05 ppm
< 10 ppm
< . 6 ppm

< .07 ppm
< .05 ppm
< . 02 ppm
< 40 ppm
< . 2 ppm
< 10 ppm
< 20 ppm
< 20 ppm
< 2 0 ppm
< . 13 ppm
< .13 ppm
< . 1 ppm
< . 3 ppm
< . 2 ppm
< . 5 ppm
< . 1 ppm
< 1 ppm

< .003 ppm
< .002 ppm

< .0008 ppm
< 1 ppm

< .05 ppm
< .04 ppm
< 0.5 ppm

P.O. Box 30712 • Charleston. SC 29417
Phone (803) 556-8171 - FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

lly F. Greene

ge C Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
HL E87156/8729-4
NC 233
SC 10120
VA 00151
TN 02934

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms . Rhett Wilson
cc: CITY00391 Project Manager: Tom Hutto

Date: 09/06/91

Page No.: 2

Sample ID
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

TP-20-21 Composite (tclp)
9108326-05
TC1P
07/29/91
08/21/91
Routine
Client

Arsenic
Barium
Cadmium
Chromium
ead
'elenium
.ercury

< 0.5 ppm
< 10 ppm
< 0.1 ppm
< 0.5 ppm
< 0.5 ppm
< 0.1 ppm
< 0.2 ppm

P.O. Box 30712 • Charleston. SC 29417
Phone (803) 556-8171 • FAX (803) 766-117S



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Greene Laboratory Certifications:

fse C Greene. P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

FL
NC
SC
VA
TN

E87156/87294
233

10120
00151
0293-4

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ma. Rhett Wilson

Date: 09/06/91

Released by:
eer

cc: CITY00391 Project Manager: Tom Hutto Page No.: 1

Sample ID
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

1, 1-Dichloroethylene
1, 2-Dichloroethane
1, 4-Dichlorobenzene
ĵ -Sutanone
ĵ jnzene
Carbon Tetrachloride
Chlorobenzene
Chloroform
Tetrachloroethylene
Trichloroethylene
Vinyl chloride
2, 4,5-Trichlorophenol.
2,4, 6-Trichlorophenol
Pentachlorophenol
m-Cresol
o-Cresol
p-Cresol
2, 4-Dinitrotoluene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Nitrobenzene
Pyridine
2,4,5-T?
2,4-D
Chlordane
Endrin
Hepcachlor & Hep. Epoxide
Methoxychlor
^fcxaphene
^mtna-BHC
Silver

TP-22-23-24 Composite (tclp)
9108326-06
TdP
07/29/91
08/21/91
Routine
Client

< .07 ppm
< .05 ppm
< . 75 ppm
< 20 ppm

< .05 ppm
< . 05 ppm
< 10 ppm
< . 6 ppm
< . 07 ppm
< .05 ppm
< . 02 ppm
< 40 ppm
< . 2 ppm
< 10 ppm
< 20 ppm
< 20 ppm
< 20 ppm
< . 13 ppm
< . 13 ppm
< . 1 ppm
< . 3 ppm
< . 2 ppm
< . 5 ppm
< . 1 ppm
< 1 ppm

< .003 ppm
< .002 ppm
< .0008 ppm

< 1 ppm
< .05 ppm
< .04 ppm
< 0.5 ppm

P.O. Box 30712 • Charlescon.SC 29417
Phone (803) 556-3171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

§ f F. Greene
dent

:ge C. Greene, P.E., Ph.D.
V ice President
SC Registration No. 9103

Laboratory Certifications:
FL ' E87 1 56/87294
NC 233
SC 10120
VA 00151
TN 02934

CERTIFICATE OF ANALYSIS

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms. Rhett Wilson
cc: CITY00391 Project Manager: Tom Hutto

Date: 09/OS/91

Page No.: 2

Sample ID
Lab XD
Matrix
Date Collected
Date Received
Priority
Collector

TP-22-23-24 Composite (tclp)
9108326-06
TCLP
07/29/91
08/21/91
Routine
Client

Arsenic
Barium
Cadmium
Chromium
Lead
lelenium
ercary

< 0.5 ppm
< 10 ppm

< 0.1 ppm
< 0.5 ppm
< 0.5 ppm
< 0.1 ppm
< 0.2 ppm

P.O. Box 30712 • Charleston. SC 29417
Phone (803) 556-S171 • FAX (305) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

^^oll•lly F. Greene
idem

..orge C Greene, P.E., Ph.D.
Vice President
SC Registration No. 9105

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 255
SC 10120
VA 00151
TN 02954

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms. Rhett Wilson Released by:
/QA/

cc: CITY00391 Project Manager: Tom Hutto Page No.: 1

Sample ID
Lab ZD
Matrix
Date Collected
Date Received
Priority
Collector

1,2, 4-Trichlorobenzene
1, 2-Diphenylhydrazine
2, 4-Dinitrotoluene
|2, 6-Dinitrotoluene
2-Chlorcethylvinyl ether
2 -Chloronaphthalene
3,3' -Dichlorobenzidine
4, 4' -ODD
4, 4 '-DDE
4,4'-DDT
4-3romophenyl phenyl ether
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Aldrin
Anthracene
Benzidine
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) f luoranthene
Benzo (ghi) perylene
Benzo (k) f luoranthene
Butyl benzyl phthalate
Chlordane
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo (a, h) anthracene
Dieldrin
biethyl phthalate
Oimethyl phthalate
Endosulfan I

Field Blank
9108473-01
Misc .
07/29/91
08/30/91
Rush
Client

< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
<' 660 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (.803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

£ F. Grecne
idem

ge C Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/8729-4
NC 233
SC 10120
VA 00151
TN 02934

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms . Rhett Wilson
cc: CITY00391 Project Manager: Tom Hutto

Date: 09/04/91

Page No. : 2

Sample ID
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Fluoranthene
IFluorene
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Irideno ( 1 , 2 , 3 -c , d) py rene
Isophorone
N-Nit r o s odimethy lamine
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
PC3-1016
PCB-1221
PCB-1232
PCB-1242
PC3-1248
PC3-1254
PCS- 12 60
Phenanthrene
Pyrene
Toxaphene
alpha-BHC

^
beta-3HC
his (2-Chloroethoxy) methane
jis (2-Chloroethyl) ether
bis (2-Chloroisopropyl) ether
bis (2-Ethylhexyl) phthalate

Field Blank
9108473-01
Misc.
07/29/91
08/30/91
Rush
Client

< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< .330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb

P.O. Box 30712 • Chjriestun.SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Greene Laboratory Certifications:
m FL E87156/87294

NC 255
jrge C. Greene, P.E.. Ph.D. SC 10120

Vice President VA 0015!
SC Registration No. 9103 TN 02934

_________________________CERTIFICATE OF ANALYSIS_____________________________

Client: City of Charleston Date: 09/04/91
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms. Rhett Wilson
cc: CITY00391 Project Manager: Tom Hutto Page No.: 3

Sample ID
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

Field Blank
9108473-01
Misc.
07/29/91
08/30/91
Rush
Client

delta-BHC < 330 ppb
gamma-BHC < 330 ppb

A Tentatively Identified Compound (TIC) search detected no compounds in addition to
those listed above.
ihese values typically correspond to an air concentration of approximately <0.3 mg/m3.

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (303) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental' Engineering and Analytical Services

Molly F. Greene Laboratory Certifications:

•

idem

:ge C Greene, P.E., Ph.D.
. ice President

SC Registration No. 9103
CERTIFICATE OF ANALYSIS

FL
NC
SC
VA
TN

E87 156/87294
253

10120
00151
02934

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms. Rhett Wilson Released by:

cc: CITY00391 Project Manager: Tom Hutto Page No. : 1

Sample ID
Lab ID
Matrix
Date Collected
Date Received.
Priority
Collector

1,2, 4-Trichlorobenzene
1, 2-Diphenylhydrazine
2 , 4 -Dinitro toluene
^2, 6-Dinitrotoluene
Ps-Chloroethylvinyl ether
2-Chloronaphthalene
3,3' -Dichlorobenzidine
4,4' -ODD
4,4' -DDE
4,4' -DDT
4-Bromophenyl phenyl ether
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Aldrin
Anthracene
Benzidine
Benzo (a) anthracene
Ben : o ( a ) py rene
Be.- £0 (b) f luoranthene
==hzo (ghi) perylene
3enzo (3c) f luoranthene
Butyl benzyl phthalate
Chlordane
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo (a, h) anthracene
Dieldrin
biethyl phthalate
'imethyl phthalate
Endosulfan I

Back Ditch LV-4B
9108473-02
Misc.
07/29/91
08/30/91
Rush
Client

< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 660 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 . FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Jy F. Grecne
enc

.ge C Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 235
SC 10120
VA 00151
TN 02934

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms . Rhett Wilson
cc: CITY00391 Project Manager: Tom Hutto

Date: 09/04/91

Page No. : 2

Sample IB
Lab 3D
Matrix
Date Collected.
Date Received
Priority
Collector

Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
^Fluoranthene
•luorene
.̂eptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno ( 1 , 2 , 3 -c , d) pyrene
Isophorone
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
PCB-1016
PCB-1221
PC3-1232
PCB-1242
PCB-1248
PC3-1254
PCB-1260
Phenanthrene
Pyrene
Toxaphene
alpha-3HC
beta-3HC
•is (2-Chloroethoxy) methane
,is (2-Chloroethyl) ether
bis (2-Chloroisopropyl) ether
bis (2-Ethylhexyl)phthalate

Back Ditch LV-4B
9108473-02
Misc.
07/29/91
08/30/91
Rush
Client

< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb

P.O. Box 30712 • Charleston. SC 29417
Phone (803) 556-8171 - FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

[\y F. Greene
em

.-ge C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL ES7156/87294
NC 235
SC 10120
VA 00151
TN 02934

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms . Rhett Wilson
cc: CITY00391 Project Manager: Tom Hutto

Date: 09/04/91

Page No.: 3

Sample ID
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

Back Ditch LV-4B
9108473-02
Misc.
07/29/91
08/30/91
Rush
Client

delta-BHC
gamma-BHC

< 330 ppb
< 330 ppb

A Tentatively Identified Compound (TIC) search detected no compounds in addition to
hose listed above.
'hese values typically correspond to an air concentration of approximately <0.3 mg/m3.

P.O. Box 30712 • Chariescon.SC 29-117
Phone (803) 556-8171 • FAX (803) 766-i 178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

. Greene
em

,rge C Greene, P E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FI. E87156/87294
NC 233
SC 10120
VA 00151
TN 0293-i

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms. Rhett Wilson

Date: 09"/04/91

Released by

cc: CITY00391 Project Manager: Tom Hutto Page No.: 1

Sample ID
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

1,2, 4-Trichlorobenzene
1, 2-Diphenylhydrazine
2, 4-Dinitrotoluene
|2, 6-Dinitrotoluene
"2-Chloroethylvinyl ether
2 -Chloronaphthalene
3,3' -Dichlorobenzidine
4,4'-DDD
4, 4 '-DDE
4,4' -DDT
4-Bromophenyl phenyl ether
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Aldrin
Anthracene
Benzidine
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) f luoranthene
Benzo (ghi) perylene
Benzo (k) f luoranthene
Butyl benzyl phthalate
Chlordane
Chrysene
Di-n-'outyl phthalate
Di-n-octyl phthalate
Dibenzo (a, h) anthracene
Dieldrin-
biethyl phthalate
r
dimethyl phthalate
Endosulfan I

Front Ditch LV-53
9108473-03
Misc.
07/29/91
08/30/91
Rush
Client

< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 660 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppfa
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
'< 330 ppb
< 330 ppb
< 330 ppb

P.O. Box 30712 . Charleston, SC 29417
Phone (803) 556-8171 . FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

__ly F. Greene
;ent

Laboratory Certifications:

^rge C Greene. P.E.. Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

FL
NC
SC
VA
TN

E87156/8729-4
235

10120
00151
02934

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms. Rhett Wilson
cc: CITY00391 Project Manager: Tom Hutto

Date: 09704/91

Page No.: 2

/:
-/--

Sample ID
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Fluoranthene
jfluorene
'ieptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlo robutadiene
Hexachlo rocyclopent adiene
Hexachloroethane
Indeno ( 1 , 2 , 3-c , d) pyrene
Iso'phorone
N.-Nit ros odimethy lamine
NirNitrosodiphenylainir.e
J^-Nitrosodipropylamine
Naphthalene
Nitrobenzene
PCS-1016
5C3-1221
PC3-1232
PCS-1242
PC3-1248
P£S-1254
PC3-1260
Ph^nanthrene
Pyrsne
^bxaphene
ajlpha-BHC
b'eta-3HC
bis ( 2 -Chloroethoxy) methane
'jls (2-Chloroethyl) ether
bis (2-Chloroisopropyl) ether
bis (2-Ethylhexyl) phthalate

Front Ditch LV-5B
9108473-03
Misc.
07/29/91
08/30/91
Rush
Client

< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppfa
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb

P.O. Box 30712 • Charleston. SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Greene
dent

rge C. Greene, P.E.. Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL ' E87156/8729-4
NC 253
SC 10120
VA 00151
TN 02934

Client: City of Charleston.
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms . Rhett Wilson
cc: CITY00391 Project Manager: Tom Hutto

Date: 09/04/91

Page No.: 3

Sample ID
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

Front Ditch LV-5B
9108473-03
Misc.
07/29/91
08/30/91
Rush
Client

delta-BHC
gamma-BHC

< 330 ppb
< 330 ppb

A Tentatively Identified Compound ( T I C ) search detected no compounds in addition to
jtnose listed above.

iese values typically correspond to an air concentration of approximately <0.3 mg/rr. ' .

P.O. Box 30712 - Charleston, SC 29417
Phone (805) 556-8171 • FAX (80?) 766-1!78



GENERAL ENGINEERING LABORATORIES
£nvironmental Engineering and Analytical Services

I
F. Greenc
cm

..•geC Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
HL E87156/87294
NC 235
SC 10120
VA 00151
TN 02934

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms. Rhett Wilson

09/04/91

Released by

cc: CITY00391 Project Manager: Tom Hutto Page No.: 1

Sample ID
Lab ID
Matrix
Date Collected
Date Received.
Priority
Collector

1,2, 4-Trichlorobenzene
1, 2-Diphenylhydrazine
|2, 4-Dinitrotoluene
B, 6-Dinitrotoluene
i-Chloroethylvinyl ether
2 -Chlo ronaphthalene
3,3' -Dichlorobenzidine
4, 4' -ODD
4, 4' -DDE
4,4'-DDT
4-Bromophenyl phenyl ether
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Aldrin
Anthracene
Benzidine
Benzo (a) anthracene
Benzo (a) pyrene
3enzo (b) f luoranthene
Benzo (ghi) perylene
Benzo (k) f luoranthene
Butyl benzyl phthalate
Chlordane
Chrysene
Di-n-'outyl phthalate
Di-n-octyl phthalate
Dibenzo (a, h) anthracene
Dieldrin
Jiethyl phthalate
Jimethyl phthalate
Endosulfan I

Ambient Background
9108473-04
Misc.
07/29/91
08/30/91
Rush
Client

< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 660 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppfa

P.O. Box 30712 . Charleston. SC 29417
Phone (803) 556-3171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

§[y F. Greene
idenc

jrije C. Greene,
Vice President
SC Registration N

P.E.. Ph.D.

o. 9 1 05
CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E37 156/8729-4
NC 235
SC 10120
VA 00151
TN 02954

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms . Rhett Wilson
cc: CITY00391 Project Manager: Tom Hutto

Date: 09/04/91

Page No.: 2

Sample ID
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

Endosulfan II
Endosulfan sulfate
Encirin
Endrin aldehyde
Fluoranthene
tluorene .
^Keptachlor
Heptachlor epoxide
Kexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachlo roethane
Indeno ( 1 , 2 , 3 -c , d) pyrene
Isophorone
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
PC3-1016
PC3-1221
PC3-1232
PC3-1242
PC3-1248
PC3-1254
PC3-12SO
Phenanthrene
Pyrene
Toxaphene
alpha-3HC
£eta-3HC
fcis ( 2 -Chloroethoxy) methane
ois (2-Chloroethyl) ether
bis (2-Chloroisopropyl) ether
bis (2-Ethylhexyl) phthalate

Ambient Background
9108473-04
Misc.
07/29/91
08/30/91
Rush
Client

< 330 ppb .
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 4950 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb
< 330 ppb

P.O. Box 50712 . Charleston. SC2SMS7
Phone (S0i)556-8i : i • FAX (S05) "66-1 !~S



GENERAL ENGINEERING LABORATORIES

lly F. Greene
.idem

jrge C Greene. P.E.. Ph.D.
Vice President
SC Registration No. 9103

Environmental Engineering and Analytical Services

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
F:I. E87156/S729<i
NC 235
SO 10120
VA 00151
TN 0295-i

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms. Rhett Wilson
cc: CITY00391 Project Manager: Tom Hutto

Date: 09/04/91

Page No.: 3

Sample ID
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

Ambient Background
9108473-04
Misc.
07/29/91
08/30/91
Rush
Client

delta-3HC
gamma-BHC

< 330 ppb
< 330 ppb

A Tentativly Identified Compound (TIC) search detected no compounds in addition to
those listed above.
hese values typically correspond to an air concentration of approximately <0.3 mg/m3.

P.O. Box 30712 • Charleston. SC 294! 7
Phone (805) ^6-Sl"l - FAX iS05i ~66-l 17S



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Gcecne
sident

rge C Greene, P.E., Ph.D.
. .ce President

SC Registration No. 9103
CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL ES7156/87294
NC 233
SC 10120
VA 00151
TN 02954

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms. Rhett Wilson

iate: 09/30/91

Released by:

cc: CITY00391 Project Manager: Tom Hutto Page No.: 1

Sample ID
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

TP-20-21 Composite
9108326-03
Soil
07/29/91
08/21/91
Routine
Client

Extractable Organics
PCS analysis
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
PCB-1262

< 300 ppb
< 300 ppb
< 300 ppb
< 300 ppb
< 300 ppb
< 300 ppb
1000 ppb

< 300 ppb

Metals Analysis
Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

General Chemistry
Ash, Percent (@ 750 C)
Heating Value
Cyanide, Total
Release of Cyanide
Flash Point, closed cup
Release of Sulfide
Total Halogens
Nitrogen, Organically Bound

< 2.50 ppm
94.9 ppm
124 ppm

< 2.50 ppm
63.6 ppm
1930 ppb
32.2 ppm
443 ppm

< 2.50 ppm

80.6 wt%
370 Btu/lb

0.113 ppm
< 250 ppm
> 140 F
< 500 ppm
0.0300 wt%

19.6 com

P.O. Box 30712 . Charlescon.SC 29417
Phone (803) 556-S171 . FAX (8031 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Grcene
Hdenc

ge C Greene, P.E., Ph.D.
vice President
SC Registration No. 9103

Laboratory Certifications:
FL E8 7 156/87294
NC 235
SC 10120
VA 00151
TN 02934

CERTIFICATE OF ANALYSIS

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms. Rhett Wilson
cc: CITY00391 Project Manager: Tom Hutto

Date: 09/04/91

Page No.: 3

Sample XD
Lab XD
Matrix
Date Collected.
Date Received.
Priority
Collector

Benzo (a) pyrene
Benzo (b) f luoranthene
Benzo (ghi) perylene
Benzo (k) f luoranthene
Butyl benzyl phthalate
khrysene
^i-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo (a, h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
F luoranthene
Flucrene
Hexa chl o r obenz ene
Hexach 1 o robut adiene
Hexachlorocyclopentadiene
Hexachlo roethane
Indeno (1, 2, 3-c,d) pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether
bis (2-Chloroisopropyl) ether
bis (2-Ethylhexyl) phthalate
m-Nit roaniline
^-Nitroaniline
-̂Nit roaniline
Lead

TP-22-23-24 Composite
9108326-02
Soil
07/29/91
08/21/91
Routine
Client

< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb

954 ppm

P.O. Box 30712 - Charleston, SC 29417
Phone (805) 556-8171 . FAX (805) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

rge C Greene, P.E.. Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FI. E87156/87294
NC 233
SC 10)20
VA 00151
TN 0293-4

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms. Rhett Wilson
cc: CITY00391 Project Manager: Tom Hutto

Date: 09/30/91

Page No.: 2

Sample ID
Lab ID
Matrix
Date Collected
Date Received.
Priority
Collector

TP-20-21 Composite
9108326-03
Soil
07/29/91
08/21/91
Routine
Client

pH
PH
pH Temperature

Specific Gravity

7.56 SU
22.3 C
1.78

'he following preparation procedures were performed:
Acid Digestion Prep for Metals
Mercury Prep
Ext. & Cone. - PCBs

P.O. Box 30712 • Charleston. SC 29417
Phone (805) 556-8171 • FAX 1305) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

:
lolly F. Greene

iidenc

,rge C Greene. P.E., Ph.D.
vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 23}
SC 10120
VA 00151
TN 02934

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms . Rhett Wilson

Date: 09704/91

Released by:

cc: CITY00391 Project Manager: Tom Hutto Page No.: 1

Sample ID
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

1, 1, 1-Trichloroethane
1, 1, 2,2-Tetrachloroethane
1, 1, 2-Trichloroethane
kl, 1-Dichloroethane
"l, 1-Dichloroethylene
1, 2-Dichloroe thane
1, 2-Dichloropropane
1, 2-cis-Dichloroethylene
1, 2-trans-Dichloroethylene
2-3utanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Dichlorofaromomethane
Ethy Iben z ene
Methyl Bromide
Methyl Chloride
Methylene Chloride
Styrene
Tetrachloroethylene
Toluene
fTrichloroethylene
7inyl Acetate
Vinyl chloride

TP-20-21 Composite
910832S-01
Soil
07/29/91
08/21/91
Routine
Client

< 1200 ppb
< 1200 ppb
< 1200 ppb
< 1200 ppb •
< 1200 ppb
< 1200 ppb
< 1200 ppb
< 1200 ppb
< 1200 ppb
< 6000 ppb
< 1200 ppb
< 1200 ppb
< 6000 ppb
< 1200 ppb
< 1200 ppb
< 1200 ppb
< 1200 ppb
< 1200 ppb
< 1200 ppb
< 1200 ppb
< 1000 ppb
< 1200 ppb
< 1200 ppb
< 1200 ppb
< 1200 ppb
< 1200 ppb
< 1200 ppb
< 1200 p?b
< 1200 ppb
< 1200 ppb
< 1200 ppb
< 1200 ppb

P.O. Box 30712 • Charleston. SC 29417
Phone (805) 556-S171 • FAX 1803) 766-117S



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Greene
sidem

*rge C Greene. P.E., Ph.D.
.wC President

SC Registration No. 910}
CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL ' E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms. Rhett Wilson
cc: CITY00391 Project Manager: Tom Hutto

Date: 09/04/91

Page No. : 2

Sample ID
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

Xyienes (TOTAL)
cis-1, 3-Dichloropropylene
trans-1, 3-Dichloropropylene
2,4, 5-Trichlorophenol
2,4, 6-Trichlorophenol
k2, 4-Dichlorophenol
f2, 4-Dimethylphenol
2 , 4-Dinitrophenol
2 -Chlo rophenol
2 -Nitropheno 1
2-.Ttethyl-4, 6 -dinit rophenol
4-Nitrophenol
4-chloro-3-methyl phenol
Benzoic Acid
Benzyl Alcohol
Pentachlorophenol
Phenol
o-Cresol
p-Cresol
1,2, 4-Trichlorobenzene
1, 2-Dichlorobenzene
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
2, 4-Dinitrotoluene
2, 6-Dinitrotoluene
2-Chloronaphthalene
2 -Methylnaphthalene
3,3' -Dichlorobenzidine
4-3romophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
fecenaphthene
*\.cenaphthylene
Anthracene
3enzo (a) anthracene

TP-20-21 Composite
9108326-01
Soil
07/29/91
08/21/91
Routine
Client

< 2400 ppb
< 1200 ppb
< 1200 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 14850 ppb
< 3300 ppb
< 3300 ppb
< 16500 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 6600 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
5830 ppb

< 3300 ppb
< 3300 ppb
< 3300 ppb

P.O. Box 30712 • Charieston.SC 29417
Phone (8031 556-8171 - FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Greene
tidenc

r:gc C. Greene. P.E.. Ph.D.
. .ce President

SC Registration No. 9103
CERTIFICATE OF ANALYSIS

Laboratory Certifications:
HL E87156/87294
NC 235
SC 10120
VA 00151
TN 02934

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms. Rhett Wilson
cc: CITY00391 Project Manager: Tom Hutto

Date: 09/04/91

Page No.: 3

Sample ID
Lab ID
Matrix
Date 'Collected
Date Received
Priority
Collector

Benzo (a) pyrene
Benzo (b) f luoranthene
Benzo (ghi) perylene
Benzo (k.) f luoranthene
Butyl benzyl phthalate

JHfcchrysene
^̂ )i-n-butyl phthalate

Di-n-octyl phthalate
Dibenzo (a, h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
F luo ranthene
Fluorene
Hexachlorobenzene
Hexachlo r obut adiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2, 3-c,d) pyrene
Isophorone
N-Nit ro s odipheny lamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether
bis (2-Chloroisopropyl) ether
bis (2-Sthylhexyl) phthalate

^in-Nitroaniline
^Hfc-Nitroaniline
^̂ )-Nitroaniline

Lead

TP-20-21 Composite
9108326-01
Soil
07/29/91
08/21/91
Routine
Client

< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
11000 ppb
4230 ppb

< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
12200 ppb
7830 ppb

< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb

448 ppm

P.O. Box 30712 • Charleston. SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Greene

Sent

e C Greene. P.E., Ph.D.
.- President

SC Registration No. 9103

Laboratory Certifications:
FL E87 1 56/8729-4
NC 255
SC 10120
VA 00151
TN 0295-4

CERTIFICATE OF ANALYSIS

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms. Rhett Wilson

Date: 09/04/91

Released by:

cc: CITY00391 Project Manager: Tom Hutto Page No.: 1

Sample ID
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

1,1, 1-Trichloroethane
1,1,2, 2-Tetrachloroethane
1,1, 2-Trichloroethane
.̂, 1-Dichloroethane .
B, 1-Dichloroethylene
±, 2-Dichloroethane
1 , 2-Dichloropropane
1, 2-cis-Dichloroethylene
1, 2-trans-Dichloroethylene
2-Butanone
2-Hexanone
4 -Methyl-2 -pent anone
Acetone
Benzene
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromome thane
Chloroethane
Chloroform
Dichlorobromomethane
Ethylbenzene
Methyl Bromide
Methyl Chloride
Methylene Chloride
Styrene
Tetrachloroethylene
Toluene
ffrichloroethylene
Binyl Acetate
Vinyl chloride

TP-22-23-24 Composite
9108326-02
Soil
07/29/91
08/21/91
Routine
Client

< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 20850 ppb
< 4170 ppb
< 4170 ppb
< 20850 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb
< 4170 ppb

P.O. Box 30712 • Charleston, SC 29417
Phone ',803) 556-8171 • FAX (.803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Greene
dent

r;e C Greene, P.E.. Ph.D.
. ...e President

SC Registration No. 9103
CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FI. E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

Client: City of Charleston
116 Meeting Street
Charleston, South Carolina 29401

Contact: Ms . Rhett Wilson
cc: CITY00391 Project Manager: Tom Hutto

Date: 09/04/91

Page No.: 2

Sample ID
Lab ID
Matrix
Date Collected
Date Received
Priority
Collector

Xylenes (TOTAL)
cis-1, 3-Dichloropropylene
trans-1, 3-Dichloropropylene
2, 4, 5-Trichlorophenol
2,4, 6-Trichlorophenol», 4-Dichlorophenol
, 4-Dimethylphenol

.£, 4-Dinitrophenol
2-Chlorophenol
2-Nitrophenol
2-methyl-4, 6-dinitrophenol
4 -Nit r opheno 1
4-chloro-3-methyl phenol
Benzoic Acid
Benzyl Alcohol
Pentachlorophenol
Phenol
o-Cresol
p-Cresol
1,2, 4-Trichlorobenzene
1, 2-Dichlorobenzene
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
2, 4-Dinitrotoluene
2, 6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3' -Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
fceenaphthene
^cenaphthylene
Anthracene
Senzo (a) anthracene

TP-22-23-24 Composite
9108326-02
Soil
07/29/91
08/21/91
Routine
Client

< 8340 ppb
< 4170 ppb
< 4170 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 14850 ppb
< 3300 ppb
< 3300 ppb
< 16500 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb.
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 6600 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb
< 3300 ppb

P.O. Box 30712 • Charlesron.SC 29417
Phone (803) 556-8171 . FAX (803) 766-1178
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LITHOLOGIC LOGS
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GENERAL ENGINEERING
LABORATORIES

CLIENT: CITY/NPS

CHARLESTON HARBOH SITE
SCOPE I.D.:_

PAGE

PREPARED BY:

CHECKED BY:

T-HLfTTO "7/09*2

DATE

FIELD LOG OF TEST BORING

TEST BORING NO:. A-1

START DATEL.
07/0*92

. LOCATION: CHARLESTON HARBOR SITE-NW CORNER

COMPLETION DATE: 07/0302 SURFACE ELEVATION:. BORING DEPTHL

DEPTH FROM
.NP. SURFACI SOIL DIVISION

AMT.
REC. OVA DESCRIPTION OF MATERIAL

SAND; FILL WITH WOODEN PILINGS AND FAINT CREOSOTE ODOR

0.6

SAMEAS ABOVE; STRONGER ODOR
2.2 \

SAME AS ABOVE; POTENTIAL CREOSOTE/COAL TAR FREE PRODUCT; STRONG ODOR

14

SAME AS ABOVE

40 "..

SAME AS ABOVE; DECREASING ODOR

22 "_

CLAY; GRAY; PLASTIC AND COHESIVE; MODERATE ODOR; NO EVIDENCE OF FREE PRODUCT

40

SAME AS ff; FAINT ODOR

7.5

DHILUNG METHOD:,. BACK-HOE .RIG:.

DRILLING CONTRACTOR: .CrTY OF CHARLESTON______ DRILLER: T.HUTTO

. DEPTH OF WATER AT COMPLETION:.

_ HOUR LATER: ___________



GENERAL ENGINEERING
LABORATORIES

CLIENT:. CITY/NPS

PROJECT:. CHARLESTON HARBOR S[TE

SCOPE I.D.:.
1

PREPARED BY:.

CHECKEDBY: _

T.HLfnO

PAGE: .

DATE

DATE

07/03/92

FIELD LOG OF TEST BORING

TEST BORING NO:. A-2

START DATE:.
07/09/92 . LOCATION: CHARLESTON HARBOR SITE

COMPLETION DATE: 07/09/92 SURFACE ELEVATION:. BORING DEPTH. Iff

DEPTH FROM
.NO. SURFACi

SOIL DIVISION
AMT.
REG OVA DESCRIPTION OF MATERIAL

SAND; FILL WITH OYSTER SHELLS, WOOD, GRAVEL; NO ODOH

N/A

"SAME AS ABOVE; MODERATETO STRONG PETROLEUM ODOR

N/A

SANDY CLAY. FILL WITH WOOD. COBBLES. BRICKS. SAWDUST; GRAY; MODERATE PETROLEUM ODOH

o ;
CLAY; GRAY; PLASTIC AND COHESIVE; NO SIGNIFICANT ODORS

o ;
CLAY; GRAY; PLASTIC AND COHESIVE; NO SIGNIFICANT ODORS

010

DRILLING METHOD: BACK-HOE

DRILLING CONTRACTOR: CfTY OF CHARLESTON_______ DRILLER: T.HUTTO

. DEPTH OF WATER AT COMPLETION:.

_ HOUR LATER: ___________



GENERAL ENGINEERING
LABORATORIES

CLIENT: CITY/NPS

PROJECT: CHARLESTON HARBOR SITE
SCOPE I.D.:_

1
PAGE ———

PREPARED BY:.

CHECKED BY: _

T.HinTO DATE:

DATE:

07/09/92

FIELD LOG OF TEST BORING

TEST BORING NO:. A-3

START DATEL
07/09/92 CHARLESTON HARBOR STC

COMPLETION DATE: .
07/D&92

SURFACE ELEVATION: . BORING DEPTH",
12

DEPTH FROM
LND.SUHFACi

SOIL DIVISION
AMT.
REC. OVA DESCRIPTION OF MATERIAL

~3
SAND; FILL WITH WOOD. BRICK. GRAVEL; NO ODOR

1.2

SAMEASABOVE; MODERATE TO STRONG PETROLEUM. WOOD PRODUCT (NOT CREOSOTE) ODOR

55

CLAY; GRAY; CONTAINS WOOD AND GRAVEL; SAME ODOR

45

CLAY; GRAY; WOOD FIBERS; SAME ODOR

70

CLAY; GRAY WITH WOOD FIBERS; MODERATE ODOR

1.6

SAME AS ABOVE - FAINT ODOR

3.5

CLAY-NO ODOR

0

CLAY-NO ODOR

0

~5

~8

10

11

12

DRILLING METHOD: BACK-HOE .HE:.

DRILLING CONTRACTOR- CTYOF CHARLESTON DR]LLER: T. HUTTO

. DEPTH OF WATER AT COMPLETION:.

_ HOUR LATER: ___________



GENERAL ENGINEERING
LABORATORIES

CLIENT: CITY/NPS

PROJECT:.
CHARLESTON HARBOR SfTE

SCOPE I.D.:.
1

PREPARED BY:.

CHECKED BY: _

T.HUTTO
PAGE.

DATE

DATE

07/09/32

FIELD LOG OF TEST BORING

TEST BORING NO: A-4

START DATE:- 07/0X92
. LOCATION: CHARLESTON HARBOR SITE

COMPLETION DATE:
071Q&92

SURFACE ELEVATION:. BORING DEPTHS
101

DEPTH FROM
LND. SURFACE

SOIL DIVISION
AMT.
REC. OVA DESCRIPTION OF MATERIAL

3-5
SAND WITH WOODEN PILINGS; GRAVEL; NO ODOR

0

CLAY; GRAY WfTH BRICK AND WOOD FRAGMENTS; NOOOOR

0 '

SAND WITH SAWDUST; NO ODOR

0 ]

SAWDUST WTTH CLAY; NO ODOR

0

SAWDUST WITH CLAY; NO ODOR

0

CLAY; GRAY; PLASTIC ANO COHESIVE: MINOR WOOD FRAGMENTS; NOOOOR

010

DRILLING METHOD: BACK-HOE
.RIG:.

DRJLUNG CONTRACTOR: C^ OF CHARLESTON DRILLER: T-HUTTO

. DEPTH OF WATER AT COMPLETION: _

_ HOUR LATER: ____________



GENERAL ENGINEERING
LABORATORIES

CLIENT: CITY/NFS

PROJECT:. CHARLESTON HARBOR SFTE

PREPARED BY:,

CHECKEDBY: _

T.HUTTO

SCOPE I.D.:

PAGE ... *

DATE

DATE

06/3092

FIELD LOG OF TEST BORING

TEST BORING NO:. B-1

START DATE^
06/30/92

. LOCATION: CHARLESTON HARBOR SITE

COMPLETION DATE:
06/3O92

SURFACE ELEVATION:. . BORING DEPTHS.
16'

DEPTH FROM
LND SURFAi

SOIL DIVISION
AMT.
REC. OVA DESCRIPTION OF MATERIAL

0-2
TOP SOIL TO 6'. THEN COARSE SAND - NO ODORS OR DISCOLORATION

100 0

CLAYEYSAND; GRAY. SAND 60-90%; CLAY1CWO%; MODERATELY COHESIVE TO INCOHESIVE (COARSE SAND IN-2")

100 0
CLAYEYSAND; VARYING PERCENTAGES; BOTTOM 2'TIGHT GRAY CLAY; SUGHT CREOSOTE ODOR

100 0

CLAY; GRAY; TIGHT AND PLASTIC; FORMER MARSH; STRONG CREOSOTE ODOR - POSSIBLE PRODUCT IN UPPER 2"

100 16

CLAY; GRAY; PLASTIC AND COHESIVE; SLIGHT CREOSOTE ODOR

100 4.5
CLAY; GRAY; PLASTIC AND COHESIVE; SLIGHT CREOSOTE ODOR

100 9.2

SAME AS ABOVE. EXCEPT GRAY-GREEN AT 14'

100 5.6 '

SAME AS ABOVE EXCEPT SLIGHT SHELL CONTENT

100 5.4

2-4

4-6

8-10

10-12

12-14

14-16

DRILLING METHOD: HOLLOW STEM AUGER .RIG: DR2K

DRILLING CONTRACTOR: GB. .DULLER: HJTTQRLCKER
. DEPTH OF WATER AT COMPLETION:.



GENERAL ENGINEERING
LABORATORIES

CLIENT: CITY/NPS

PROJECT:. CHARLESTON HARBOR SPTE
SCOPE I.D.:.

1

PREPARED BY: T.HUTTO

CHECKEDBY: .

PAGE: .

DATE: .

DATE .

OB/30132

FIELD LOG OF TEST BORING

TEST BORING NO:.
B-2

START DATE:.
06/30/92

. LOCATION: CHARLESTON HARBOR SITE

COMPLETION DATE:
06/30/92

SURFACE ELEVATION:. BORING DEPTH:.

DEPTH FROM
KLSUBFACI

SOIL DIVISION
AMT.
REC. OVA DESCRIPTION OF MATERIAL

0-2
SANDY FILL - NO ODOR; CLAY <10%, WHITE, GRAY. BROWN

50 0

SAND; TAR FINE GRAIN TO MEDIUM GRAINED; FAINT CREOSOTE ODOR

50 0

SAND; TAN, FINE GRAIN TO MEDIUM GRAINED; FAINT CREOSOTE ODOR

50 0

SAND; GRAY. FINE GRAIN TO MEDIUM GRAINED; FAINT CREOSOTE ODOR

50 0

SAND; TAN, RNE GRAIN TO MEDIUM GRAINED; FAINT CREOSOTE ODOR

50 N/A

SAND; TAN, FINE GRAIN TO MEDIUM GRAINED: FAINT CREOSOTE ODOR

50 v

SAME IN UPPER 6" THEN CLAY; BLACKTOGRAY; VERY PLASTIC AND COHESIVE; SLIGHT CREOSOTE ODOR

80 0.8 \
~ "MISSED INTERVAL

0

CLAY; GRAY. VERY PLASTIC AND COHESIVE (FORMER MARSH); FAINT CREOSOTE ODOR

CLAY; GRAY. VERY PLASTIC AND COHESIVE (FORMER MARSH); NO ODOR

0.2 "

0

2-4

4-6

6-8

8-10

10-12

12-14

14-16

16-18

18-20

8-20

DRILLING METHOD: HOLLOW STEM AUGER .RIG:. DR2K . DEPTH OF WATER AT COMPLETION:.

DRILLING CONTRACTOR: GR . DRILLER: HUTTO.RUCKER



GENERAL ENGINEERING
LABORATORIES

CUBSfT: CITY/NPS SCOPE I.D.:.

PROJECT:. CHARLESTON HARBOR SfTE

PREPARED BY:.

CHECKEOBY: _

T.HLTTO

PAGE .

DATE

DATE

1

07/09/92

FIELD LOG OF TEST BORING

TEST BORING NO:.
B-3

START DATE:.
07/09/92

. LOCATION: . CHARLESTON HARBOR SfTE

COMPLETION DATE: 07/09/92
SURFACE ELEVATION:. BORING DEPTH. 16'

DEPTH FROM
LND.SUHFACI

SOIL DIVISION
AMT.
P£C. OVA DESCRIPTION OF MATERIAL

0-2
SAND; BROWN; NO ODOR

50 0

SAND; BROWN TO GRAY; CONTAINS BRICK; NO ODOR

50

SAND; BROWNTO GRAY. CONTAINS BRICK; NO ODOR

10 0
UPPER US SAND; BROWN TO GRAY, CONTAINS BRICK: NO ODOR LOWERS'; COARSE SAND (LOOKS LIKE

1fin no clNDEflsVMiXEDWrTH'BWcKyBLA'cky^̂
I ww w»O

CLAY; BLACK; PLASTIC AND COHESIVE; MODERATE CREOSOTE ODOR, BRICK IN UPPER FOOT, SPARSE SHELL IN

80 1.2 LOWERr

CLAY; GRAY; EXTREMELY PLASTIC AND COHESIVE; SLIGHT SAND CONTENT; SLIGHT CREOSOTE ODOR

100 0

CLAY; GRAY: EXTRBWELY PLASTIC AND COHESIVE: SLIGHT SAND CONTENT: SLIGHT CREOSOTE ODOR

40 0.8

CLAY; GRAY; EXTREMELY PLASTIC AND COHESIVE; SLIGHT SAND CONTENT; SLIGHT CREOSOTE ODOR

-40 0

2-4

4-6

6-8

8-10

10-12

12-14

14-16

DRILLING METHOD:. HOLLOW STEM AUGER;
-RIG:. DR2K . DEPTH OF WATER AT COMPLETION:.

DRILLING CONTRACTOR: GEL . DRILLER: HJTTO. RUCKER



GENERAL ENGINEERING
LABORATORIES

CLIENT: CITY/NPS SCOPE I.D.:.

PROJECT:. CHARLESTON HARBOR SITE

PREPARED BY:.

CHECKED BY: _

T.HUTTO

PAGE .

DATE: .

DATE .

1

07/01/92

FIELD LOG OF TEST BORING

TEST BORING NO:. B-5

START DATE:. 07/01/92 . LOCATION: . CHARLESTON HARBOR SITE

COMPLETION DATE:
07/02/92

SURFACE ELEVATION:. . BORING DEPTHL

DEPTH FROM
JMD SURFAC

SOIL DIVISION
AMT.
REC. OVA DESCRIPTION OF MATERIAL

0-2

SANDY CLAY; YELLOW TO TAN; DENSE

50 0

UPPER 1.5; SAME LOWER 6'; CLAYEY SAND. DARK BROWN TO BLACK. WOOD AND GLASS FRAGMBVTS

50 0

GRAY SAND WITH LARGE BRICK FRAGMENTS; NO ODOR

20 0

CLAYEY SAND; BLACK AND BROWN, FINE TO COARSE GRAINED, WOOD FRAGMENTS; EXTREMELY DENSE;

80 20 TURPENTINE/RESIN ODOR

CLAY; DARK GRAY. PLASTIC AND COHESIVE; MODERATE TURPENTINE/RESIN ODOR

100 5

CLAY; DARK GRAY. PLASTIC AND COHESIVE: SLIGHT TURPENTINE/HESIN ODOR

100 °'6

CLAY; DARK GRAY, PLASTIC AND COHESIVE; SLIGHT TURPENTINE/RESIN ODOR
•* o

100

CLAY; DARK GRAY, PLASTIC AND COHESIVE; SLIGHT TURPENTINE/RESIN ODOR

20 0.2

CLAY; DARK GRAY. PLASTIC AND COHESIVE: NO ODOR

80 0

2-4

4-6

6-8

8-10

11-13

13-15

15-17

17-19

DRUJNG METHOD: HO1OW STEM AUGER

DRILLING CONTRACTOR: <SB-_______

DR2K
. DEPTH OF WATER AT COMPLETION:.

. DRILLER:



\\ «PF \ GENERAL ENGINEERSJPf \ LABORATOR|ES

CLIENT: CITY/NPS SCOPE I.D.:

,C P^FCT- CHARLESTONHARBORSrrE p .̂ 1

PREPARED BY: T' HUTTO n^ O7'07'92

CHECKED BY: DATF-

FIELD LOG OF TEST BORING

TEST BORING NO: C'1

START HATP- 07/07/92 ,0™™- CHARLESTON HARBOR SITE

07/07/92 18'
COMPLETION DATE: SURFACE H EVATION: BORING DFPTH:

DEPTH FROM
LND. SURFAC

0-2

2-4

4-6
!

6-8

8-10

10-12

12-14

14-16

16-18

SOIL DIVISION

1

k

AMT.
REC.

90

50

<5

40

100

100

100

70

100

OVA

0

0

-

0

0.4

9.8

4.2

1.7

1.6

DESCRIPTION OF MATERIAL

UPPERS^ SAND; TAN, FINE TO MEDIUM GRAINED; LOWER PORTION; CLAYEY GRAVEL; RED TO BLACK. CONTAINS

COAL CHIPS. PUMICE. ROCK FRAGMENTS; NO ODOR

UPPER 3' -SAME BALANCE- LIGHT BLUE/GRAY SAND; NO ODOR

SAND; NO ODOR

SAND; FINE TO MEDIUM GRAINED; GRAYTO BROWN; NO ODOR

UPPER 8- -SAND; RNE TO MEDIUM GRAINED; BLACK; NO ODOR. LOWER 1 '4' - CLAY; GRAY, PLASTIC

AND COHESIVE; FAINT CREOSOTE ODOR.

CLAY; BLACK. PLASTIC AND COHESIVE; CONTAINS WOOD FRAGMENTS; MODERATE TO STRONG CREOSOTE ODOR

POTENTIAL FREE PRODUCT IN BOTTOM 2".

SAME EXCEPT BOTTOM 4' WHICH CHANGES TO GRAY; NO EVIDSJCE OF FREE PRODUCT

CLAY; BLACK, PLASTIC AND COHESIVE; FAINT TO MODERATE CREOSOTE ODOR; NO EVIDENCE OF PRODUCT

CLAY; UPPER r SAME WITH FAINT CREOSOTE ODOR; LOWER 1' - SANDY CLAY; GRAY; PLASTIC AND COHESIVE;

MARSH MUD ODOR

DRUJNGWFTHOD: HOLLOW STEM AUGER ^ DRZK ^^W^AT^F™.

DRILLING CONTRACTOR: Ga- DRILLER: RLCKEWHUTTO kn,1R14Tpn.



> Jii \ GENERAL ENGINEERS
ijlJ \ LABORATORIES

START 01

COMPLET

DEPTH FROM
UMD SURFAC

0-2

2-4

4-6
—————

6-8

8-10

10-12

12-14

14-16

16-18

18-20

CLIENT: CITY/NPS SCOPeLD.:

|C PB^FCT: CHARLESTON HARBOR srrE P4nc. i

PREPARED BY, T' Him° QATP- 07/0e92

CHECKED BY: DATP-

FIELD LOG OF TEST BORING

TEST BORING NO: C"2

lTp. 07/06/92 inrjv-noM- CHARLESTON HARBOR STTE

ION DATE: 07/08/92 SURfikCF RS/AT«N- BORING DFPTH:

SOIL DIVISION

1

1

i

AMT.
REC.

50

80

90

90

20

80

30

30

80

100

OVA

0.1

0

0

0

0.1

0.1

0.1

0.1

0.2

1.8

DESCRIPTION OF MATERIAL

UPPER 8" -SAND; TAN; INCOHESIVE LOWER 4" - GRAY. GRANITE AGGREGATE (GRAVEL); NO ODOR

SAND; TAN TO GRAY; NO ODOR

SAND; TAN TO GRAY; NO ODOR

UPPER -V- SAND; TANTOGHAY; NOODOR. LOWER V - CLAY; GRAY; PLASTIC AND COHESIVE;

FAINT CREOSOTE ODOR

CLAYEY SAND; TAN TO GRAY; MODERATELY PLASTIC AND COHESIVE' FAINT CREOSOTE ODOR

UPPER V- CLAYEY SAND: TAN TO GRAY; MODERATELY PLASTIC AND COHESIVE; FAINT ODOR. LOWER V- GRAY

CLAY WFTH SHELL BOTH WFTH FAINT CREOSOTE ODOR

SAMEAS8'-1ff

SANDY CLAY; GRAY; MODERATELY PLASTIC AND COHESIVE; SAND (-40%); NOODOR

SAME EXCEPT SAND CONTENT DECREASED; SOME SHELL; MARSH MUD ODOR (SULFER)

SAME EXCEPT SAND CONTENT -30%; SOME SHELL; MARSH MUD ODOR (SULFER)

DRL1JNG METHOD: HOLLOW STEM AUGER O|R. DR2K OEPIHOPW.TW AT COMPLETION:

DRILLING CONTRACTOR: G8- DRILLER: RUCKER.HJTTO WHIUIATBO-



GENERAL ENGINEERING
LABORATORIES

CLIENT: CITY/NPS SCOPE I.D.:.

PROJECT:. CHARLESTON HARBOR SfTE

PREPARED BY:

CHECKEDBY: _

T.HLmO

PAGE.

DATE .

DATE .

07/06/92

FIELD LOG OF TEST BORING

TEST BORING NO:. C-3

START DATE:_ 07/06/92 . LOCATION: . CHARLESTON HARBOR SFTE

COMPLETION DATE .
07/06/92

SURFACE ELEVATION:. . BORING DEPTH:.
Iff

DEPTH FROM
LND. SURFACE SOIL DIVISION

AMT.
REC. OVA DESCRIPTION OF MATERIAL

0-2
SAND; TAN TO GRAY: MEDIUM GRAINED; 2" LAYER OF COARSE GRAVEL; NO ODOR

60

SAND; BLUE/GRAY; FINE TO MEDIUM GRAINED; NO ODOR

2-4 50 .4

SAND; BLUBGRAY; FINE TO MEDIUM GRAINED; NO ODOR

4-6 40

SAND: BLUBGRAY; FINE TO MEDIUM GRAINED; NO ODOR

6-8

SAND; BLUE/GRAY; FINE TO MEDIUM GRAINED; NO ODOR

8-10 70

SAND; BLUBGRAY; RNE TO MEDIUM GRAINED; EXTREMELY FAINT CREOSOTE ODOR

10-12 70

UPPER V - SAME LOWER 11 - CLAY; GRAY. PLASTIC AND COHESIVE ; FAINT TO MODERATE CREOSOTE ODOR

12-14 100 2.2

CLAY; GRAY. PLASTIC AND COHESIVE FAINT TO MODERATE CREOSOTE ODOR

14-16 70 1.4

CLAY; GRAY. PLASTIC AND COHESIVE; SLIGHT SAND CONTENT; FAINT CREOSOTE ODOR

16-18 80 0.6

DRLUNG METHOD: HOLCW STEM AUGER

GB.

.RIG: DR2K
. DEPTH OF WATER AT COMPLETION:.

DRILLING CONTRACTOR: „„,,,_ HUTTO.RUCKEH
. DRILLER:_____________ HOUR LATER: .



GENERAL ENGINEERING
LABORATORIES

CLIENT: CITY/NFS

PFDJECT:. CHARLESTON HARBOR SITE

PREPARED BY: T.HUTTO

CHECKED BY:.

SCOPE I.D.:_

PAGE__1

DATE .

DATE .

07/02/92

FIELD LOG OF TEST BORING

TEST BORING NO:. C-S

START DATE:. 07/02/92 . LOCATION: CHARLESTON HARBOR SfTE

COMPLETION DATE:
07/02/92

SURFACE ELEVATION:. BORING DEPTHL.
18'

DEPTH FROM
.NO. SURFACE SOIL DIVISION

AMT.
REC. OVA DESCRIPTION OF MATERIAL

0-2 50

CLAYEYSAND; (50% SAND. 50% CLAY); TAN TO UGHT BROWN; DENSE NOODOR

UPPER 4-. SAME AS ABOVE ~

NEXT r - SAND, UGHT'BROWN. MEDIUM GRAINE'D; NEXM'-COARS'ESAND: BOTTOM *• -CLAYEY SAND; BLACK";
SAND AND SHELL; INCOHESIVE__________________________________________________

UPPER 6' - SAME EXCEPT MORE CLAY - RICH AND -1/2" LAYER OF WOOD CHIPS

LOWERe-- BROWN CLAYEYSAND;" INCbHEsivE;" p^o^g"^^"^"""""""""""""''"""'"""''"""""'"""

SAME WITH WOOD CHIPS AND WOOD FIBERS

NO RECOVERY • RESIN ODORS OUT OF HOLE

CLAY; DARK GRAY; SLIGHT SAND CONTENT. EXTREMELY COHESIVE AND PLASTIC; FAINT ODORS OF RESIN

SAME: FAINT ODOR

SANDY CLAY (50% CLAY AND 50% SAND); GRAY; MODERATELY DENSE AND COHESIVE; NOODOR

2-4 100

4-6 50

6-8 30

8-10

10-12 40

13-15 10

16-18 90

•OVA NOT OPERATING

DRILLING METHOD:
HOLLOW STEM AUGER

.RIG:.
DR2K

DRILLING CONTRACTOR: . DRILLER: HUTTO.RUCKER

. DEPTH OF WATER AT COMPLETION:.



GENERAL ENGINEERING
LABORATORIES

CLIENT: CITY/NFS SCOPE I.D.:.

PROJECT:. CHARLESTON HARBOR SITE

PREPARED BY:.

CHECKEDBY: _

T.Hirrro
PAGE.

DATE: .

DATE .

07/07/92

FIELD LOG OF TEST BORING

TEST BORING Na. D-1

START DATE:. 07/07/92 . LOCATION: CHARLESTON HARBOR SITE -D-1

COMPLETION DATE: 07/07/92 SURFACE ELEVATION:. BORING DEPTH.
251

DEPTH FROM
LNP. SURFACI SOIL DIVISION AMT.

REC OVA DESCRIPTION OF MATERIAL

0-2

SAND; TAN TO BROWN; NO ODOR

50 0.1

SAND; GRAY; NO ODOR

2-4 50 0.1

UKELYSAND

4-6

SAMEAS2'-4'; NO ODOR

6-8 80 0.2

SAME: NO ODOR

8-10 100 0.7

SAME: EXTREMELY FAINT CREOSOTE ODOR

10-12 15 0.6

SAME; FAINT CREOSOTE ODOR

12-14 60 0.2

SAME EXCEPT LOCALLY BROWN. GRAY; NO ODOR

14-16 90 0.2

SAME

16-18 60 0.3

SAME

18-20 80 0.2

SAME

20-22 90

23-25 100 0.3
UPPER r-3--SAME AS ABOVE; REMAINDER - CLAY; GRAY. DENSE. COHESIVE; EXTREMELY FAINT CREOSOTE

OOOR

DWLUNG METHOD: HOLLOW STEM AUGER

DRILLING CONTRACTOR: Gg-________

.RIG: DR2K . DEPTH OF WATER AT COMPLETION:.

. DRILLER: HUTTO. RUCKER HOUR LATER: .



Jpf \ GENERAL ENGINEERING
mj \ LABORATORIES

CLIENT: CITY/NPS SCOPE I.D.:

PB-UPCT. CHARLESTON HARBOR SITE plrtp. 1

PREPARED BY: T- HUTTO DATE- 07/07/92

CHECKED BY: DATE-

FIELD LOG OF TEST BORING

TEST BORING Ntt °~2

START D;

COMPLET

DEPTH FRCM
LND. SURFAC

0-2

2-4

4-6

6-8

8-10

10-12

12-14

14-16

16-18

18-20

21-23

VTF. 07/07/92 in-mm*

ON DATE:
07/07/92

SOIL DIVISION

i

i

t

AMT.
REC

60

90

80

20

40

70

80

5

100

15

100

OVA

0

0.2

0

0.1

0

0

0

0.1

0.1

0.2

2.3
0.8

SURFACE EL

CHARLESTON HARBOR SITE

23'
OVATION: BORINR DEprTH-

DESCRIPTION OF MATERIAL

SAND; TAN TO BROWN; MEDIUM GRAINED; SOME WOOD FRAGMENTS; SPARSE GRAVEU NO ODOR

SAND; GRAY; FINE TO MEDIUM GRAINED; NO ODOR

SAME WITH FAINT CREOSOTE ODOR

SAME; SPARSE WOOD CHIPS; NO ODOR

SAME; NOODORORWOOO CHIPS

SAME

SAME EXCEPT GRAY/BLUE WfTH LOCALIZED BLACK DISCOLORATION AND FAINT CREOSOTE ODOR

SAME; FAINT ODOR; NO DISCOLORATION

SAME: FAINT ODOR; LOCALIZED BROWN DISCOLORATION

SAME; EXCEPT MODERATE ODOR AND POTENTIAL PRODUCT IN r AREA

SAME UPPER 3", POTENTIAL PRODUCT IN UPPER PORTION

LOWER PART. CLAY; GRAYTOBLACK; MODEHATETOSTRONGCREOSOTEODORNUPPEH PORTION. DECREASING

WITH DEPTH

DRILLINeMETHOD. "̂ LLOW STEM ALGER no 9tf
*• Un<aV DEPTH OF WATER AT COMPLETION:

DRILLING CONTRACTOR: CB~ DRILLER: HUTT°.f<ua<ER mnq^Tpa.



GENERAL ENGINEERING
LABORATORIES

CI.IHMT; CITY/NPS

PROJECT:. CHARLESTON HARBOR SITE
SCOPE UX:_

1

PREPARED BY:.

CHECKEDBY: _

T.HUTTO

PAGE.

DATE: .

DATE .

07/08/92

FIELD LOG OF TEST BORING

TEST BORING NO:. D-3

START DATE!
07/OV92 LOCATION- CHARLESTON HARBOR SfTE -D-3

COMPLETION DATE:.
07/08/92

SURFACE ELEVATION:. . BORING DEPTHu
25"

DEPTH FROM
JMD. SURFAC SOIL DIVISION

AMT.
REC. OVA DESCRIPTION OF MATERIAL

0-2
SAND; TAN. MEDIUM TO COARSE GRAINED; NOODOR

60 0.1

2-4 70 0.2
UPPER 4-. GRAVELLY SAND; BROWN WITH COARSE GRAVEL,

REMAINDER-SAND; BLUE TO GRAY; FINE TO MEDIUM GRAINED; NOODOR

SAME; NO ODOR

4-6 60 0.2

SAME

6-8 20 0.2
SAME WrTH SPARSE WOOD FRAGMENTS; NOODOR

8-10 70 0.3

SAME NO WOOD FRAGMENTS OR ODOR

10-12 20 0.2

12-14 100 0.4
UPPER 6- -SAME

REMAINDER".'CLAY: GR^V'TO BliACK; P^ASTl'c A ÎD ̂

SAME WTTH MODERATE CREOSOTE ODOR

14-16 100 0.9

LIKELY SAND

17-19

SAND; FAINT CREOSOTE ODOR

19-21 0.6

CLAY; GRAY TO BLACK; DENSE AND COHESIVE; FAINT CREOSOTE ODOR

23-25 100 0.6

DRILLING METHOD: HOLLOW STEM AUGER .RIG:. DR2K . DEPTH OF WATER AT COMPLETION:.

DRILLING CONTRACTOR:,. GH. . DR.LLER: HUTTO.RUCKER



GENERAL ENGINEERING
LABORATORIES

CIIFNT: CITY/NPS

nnr* Î T CHARLESTON HARBOR SITErrfJJclf I. - - - - - - _ - _____

PREPARED :̂ T-HUTT°_____________

CHECKEDBY: ___________________

1
SCOPE LD.:

PAGE.

HATP- °7«»"g

DATE _______

FIELD LC^ OF TEST BORING

TEST BORING Ntt.
D-4

START DATE:. 07/0&92
. LjOCATON: . CHARLESTON HARBOR SITE • D-*

COMPLETION DATE:
07/0^92

SURFACE ELEVATION:. BORING DEPTH;. Iff

DEPTH FROM
JMD. SURFACI

SOIL DIVISION
AMT.
REC. OVA DESCRIPTION OF MATERIAL

0-2
SAND; BROWN; NO ODOR

50 5

SAND MIXED WTTH GRAVEL, WOOD. BRICK, CONCRETE

60 120

NO SAMPLE TAKEN; WOOD FILL

NO SIGNIFICANT RECOVERY - LIKELY SAND

FILL; WOOD FIBERS AND GRAY CLAY; MODERATE RESIN ODOR

10 35

SAME; 50% WOOD

10 2

SAME; 40% WOOD; FAINT RESIN ODOR

15 2.4

SAME

15 4.2

CLAY; GRAY; PLASTIC AND COHESIVE: SLIGHT RESIN ODOR; NO WOOD FRAGMENTS

100 2.8 "

2-4

4-6

6-8

8-10

10-12

12-14

14-16

16-18

DRLUNG METHOD: HCXLOW STEM AUGER

DRILLING CONTRACTOR: Cg"________

.RG: DR2K . DEPTH OF WATER AT COMPLETION:.

. DRILLER:



GENERAL ENGINEERING
LABORATORIES

CLIBtfT: CITY/NFS SCOPE I.D.:.

PROJECT:.
CHARLESTON HARBOR SITE

PREPARED BY:

CHECKEDBY: _

T.HUTTO
PAGE.

DATE

DATE

07/10/92

FIELD LOG OF TEST BORING

TEST BORING NO:

START DATEl 07/10/32
. LOCATION: CHARLESTON HARBOR SFTE

COMPLETION DATE: 07/10/92
SURFACE ELEVATION:. . BORING DEPTH:.

131

DEPTH FROM
JMD. SURFACE

SOIL DIVISION
AMT.
REG. OVA DESCRIPTION OF MATERIAL

SANDY CLAY FILL; SLIGHT CREOSOTE ODOR

0.6 '

SAND; GRAY; NO ODOR

0

CLAYEY SAND; BLACK; MODERATE TO STRONG CREOSOTE (NAPTHALENE) ODOR

1.2 '_
GRAVELLY SAND; BLACK; CONTAINS SHELL BRICK FRAGMENTS. AND COARSE SAND

1.4

SAME

0.9

SAME WITH INCREASED CLAY CONTENT

0.9

SAME AS 10'

1.0
SANDYCLAY; BLACK; MODERATELY DB4SE AND COHESIVE; FAINT CREOSOTE ODOR

0.2

10

11

13

DRILLING METHOD:
BACK-HOE

.RIG:.

DRILLING CONTRACTOR: CfTY OF CHARLESTON DRILLER:
 T'HUTTO

. DEPTH OF WATER AT COMPLETION:

_ HOUR LATER: ___________



GENERAL ENGINEERING
LABORATORIES

CLIENT: . CITY/ NPS SCOPE LD.:_

PROJECT:. CHARLESTON HARBOR SITE

PREPARED BY:.

CHECKED BY: _

T.HUTTO

PAGE.

DATE .

DATE .

1

07/10/92

FIELD LOG OF TEST BORING

TEST BORING NO:. E-2

START DATE:.
07/10/92

. LOCATION: CHARLESTON HARBOR SfTE

COMPLETION DATE:
07/10/92

SURFACE ELEVATION:. BORING DEPTH:.
9.51

DEPTH FROM
LND.SURFACI

SOIL DIVISION
AMT.
REC. OVA DESCRIPTION OF MATERIAL

SAND; TANTOGRAY; NO ODOR

Q UPPER? CONTAINED NUMEROUS RAILROAD TIES AND GRAVS.

~~SAME

o L"
~~~SAME

o L;
SAME

0 '

SAME

0 '_

SAME; BLACK

0

SAND: BLACK WfTH SHELLS AND GRAVEL; MODERATE ODOR OF FUEL/CREOSOTE

1.59.5

DRILLING METHOD: BACK'HOE .RIG:.

DR1LLNG CONTRACTOR: CfTY OF CHARLESTON . DRILLER: T.HUTTO

. DEPTH OF WATER AT COMPLETION:.

_ HOUR LATER: ___________



GENERAL ENGINEERING
LABORATORIES

CLIENT:. CITY/NFS

PROJECT:
CHARLESTON HARBOR SITE

SCOPE 1.0.:.
1

PREPARED BY:.

CHECKEDBY: _

T.HUTTO
PAGE: .

DATE ,

DATE .

07/10/92

FIELD LOG OF TEST BORING

TEST BORING NO:.
E-3

START DATE:- 07/10/92 . LOCATION: . CHARLESTON HARBOR SITE

COMPLETION DATE:
07/10/92

SURFACE ELEVATION:. . BORING DEPTH;.

DEPTH FROM
JJD. SURFACI

SOIL DIVISION
AMT.
REG. OVA DESCRIPTION OF MATERIAL

CLAYEY SAND; TAN; MODERATELY COHESIVE; NO ODOR

0

SAME; GHAY; FAINT ODOR (CREOSOTE. NAPTHALENE); BRICK FRAGMENTS; BRICK

0.2 h"

CLAYEY SAND; GHAY; COARSE SAND AND SAWDUST WITH LOW CLAY CONCENTRATIONS; RELATIVELY INCOHESIVE;

0 FAINT CREOSOTE/NAPTHALENE ODOR

CLAYEY SAND WITH SAWDUST; NO ODOR

0

CLAY; GRAY; PLASTIC AND COHESIVE; MINOR SAWOUST; NO ODOR

0

SAME AS 11' WITH NO SAWOUST

0

10

11

14

DRILLING METHOD: BACK-HOE
.RE:.

DRILLING CONTRACTOR: CITY OF CHARLESTON DR]U_ER. THUTTO

. DEPTH OF WATER AT COMPLETION:.

_ HOUR LATER: ___________



GENERAL ENGINEERING
LABORATORIES

CLIENT:. CITY/NPS SCOPE LD.:_

PROJECT:. CHARLESTON HARBOR SITE

PREPARED BY:.

CHECKEDBY: _

T.HUTTO

PAGE.

DATE .

DATE .

07/0*92

FIELD LOG OF TEST BORING

TEST BORING NO:.
X-1

START DATE. 07/09/92 . LOCATION: . CHARLESTON HARBOR SfTE

COMPLETION DATE:
07/09/92

SURFACE ELEVATION:. BORING DEPTH:.

DEPTH FROM
-ND. SURFACE

SOIL DIVISION
AMT.
REC. OVA DESCRIPTION OF MATERIAL

SAND; TAN TO GRAY; CONTAINS WOOD AND GRAVEL; NO ODOR

0.8

SAME EXCEPT NO WOOD OR GRAVEL

1.4

SAME

0.4

SAME • CANNOT EXCAVATE BELOW S DUE TO CAVING

8

DRILLING METHOD: BACK-HOE .RIG:.

DRILLING CONTRACTOR: CfTY .DRILLER: T.HUTTO

. DEPTH OF WATER AT COMPLETION:.

_ HOURLATER: ___________



GENERAL ENGINEERING
LABORATORIES

CLIENT:. CITY/NFS

PROJECT:. CHARLESTON HARBOR SITE
SCOPE 1.0.:.

1

PREPARED BY:.

CHECKED8Y: _

T.HLTTTO

PAGE.

DATE .

DATE: .

07/09/92

FIELD LOG OF TEST BORING

TEST BORING NO:. X-2

•

STABTnATP- 07/09/92 ,nr.M«* CHARLESTON HARBOR SITE

COMPLETION DATE:

DEPTH FROM
LNO. SURFAC

3

5

, 6

8

I—

07/09/92 8*
SUBFACF R FVATIQN: SORING nFPTH-

SOIL DIVISION

1

t
AMT.
REC OVA

1.8

1.6

1.8

2.8

DESCRIPTION OF MATERIAL

SAND; TAN; FAINT NAPTHALENE (CREOSOTE) ODOR ; FILL WITH TIMBERS TO -2^-3-

SAND; GRAY; FAINT TO NO CREOSOTE ODORS

CLAY; GRAY; PLASTIC AND COHESIVE FAINT CREOSOTE ODOR

HOLE CAVED BADLY AT - 6'

SAME • CANNOT EXCAVATE BELOW S DUE TO CAVING

DRILLING METHOD: ^CK-HOE ^ OR2K DEPTH OF WATFR AT COMPLETION;

DRILLING CONTRACTOR: CITY DRILLER: T.HUTTO wn IB i ATCR.



GENERAL ENGINEERING
LABORATORIES

CLIENT: CITY/NPS SCOPE I.D.:.

PROJECT:. CHARLESTON HARBOR SITE

PREPARED BY:,

CHECKED BY:

T.HUTTO

PAGE.

DATE .

DATE: .

07/09/92

FIELD LOG OF TEST BORING

TEST BORING NO:. X-3

START OATF- . LOCATION: CHARLESTON HARBOR SITE

COMPLETION DATE: 07/0992 SURFACE ELEVATION:. . BORING DEPTH;.

DEPTH FROM
Ml. SURFACI

SOIL DIVISION
AMT.
REC. OVA DESCRIPTION OF MATERIAL

SAND; GRAY; MEDIUM GRAINED; WOOD AND GRAVEU NO ODOR

0.4 h"

SAND; BLACK; WOOD FIBERS AND GRAVEL; MODERATE CREOSOTE ODOR

9

CLAY; GRAY; PLASTIC AND COHESIVE; FAINT TO MODERATE CREOSOTE ODOR

2-4

SAME; NO ODOR

0.1

DRILLING METHOD: BACK'HOE .RJG:_

DRILLING CONTRACTOR: CfTY . DRILLER: T.HUTTO

. DEPTH OF WATER AT COMPLETION:.

_ HOUR LATER: ____________



MYRTLE BEACH. S.C.

SOIL CONSULTANTS, INC.
CHARLESTON, S.C.

LOG of BORING
SAVANNAH. GA

project. Fort Sumter Tour Boat Facility, Cooper River, Charleston, SC

Boring No. B 1_______ 5. C. I. Project No. 8937 .Date 3-10-89

Ground Surface Elev. Assumed O ' O " Datum. -Gr. Water Elev. -A_I———————————
(Minimum of 24 hrs. after completion)

Somple
No.

1

2

3

4

5

6

7

8

9

10

11

12

SAMPLE STRATUM
Elev. - Feet & Inchei Elev. . Feel & Inchei

From

O'O"

2 '6"

5'0"

7 '6"

lO'O"

12 '6"

15 '0"

17'6"

20'0"

25 '0"

30 '0"

35 '0"

To

1'6"

4'0"

6 '6"

9'0"

ire11

14 '0"

16 '6"

19 '0"

21'6"

26 '6"

31 '6"

36 '6"

From

O'O"

7'0"

12'0"

14 '6"

17'0"

To

7'0"

12'0"

14 '6"

17 '0"

39 IQH

VISUAL FIELD CLASSIFICATION

Medium brown fine sand with slight
inorganic clay. Root, brick and gravel

content. (SM W/Debris)*
Medium brown fine sand with brick,
gravel and cinder content. (SM W/Debris)*
Medium black fine sand with brick,
gravel & cinder content. (SM W/Debris)*

Very loose black fine sand with high

cinder. (SM W/Debris)*

Very loose black fine sand with high
cinder. (SM W/Debris)*
Loose black fine sand with high gravel

brick and cinder. (SM W/Debris)*

Medium black organic clay with brick,
gravel, cinder & creosote wood content.
(CL W/Debris)*

Very soft gray organic clay with slight

shell and sand content. (OL)*

Very soft gray organic clay with slight
shell & sand content. (OL)*
Very soft erav organic clay with slight
sand & shell content. (OL)*
Very soft gray organic clay with slight
sand & shell content. (OL)*

Very soft gray organic clay with slight

sand content. (OL)*

Blows Per
6 lnche>

5-6-9

7-7-10

8-20-10

1-1-1

1-2-2

2-3-4

4-4-5 '

1-1-1

1-1-1

1/18"

1/18"

1/18"

Testing and Sampling in accordance with ASTM 0. 158647 (1974)

*VISUAL UNIFIED SOIL CLASSIFICATION
continued

**LOCALLY CALLED MARL.
OFFSET 20' WEST BECAUSE OF LARGE CONCRETE SLAB IN AREA. TRIED 3 TIMES IN AREA.
HOLLOW STEM FLIGHT AUGER TO 15' DEPTH AS CASING.

USED



MYRTLE BEACH. S.C.
SOIL CONSULTANTS, INC.

CHARLESTON. S.C.

LOG of BORING
SAVANNAH. GA.

Project: Fort Sumter Tour Boat Facility, Cooper River, Charleston, SC

Boring No. B-l (Cont.) 5. c. I. Project No. _

Ground Surface Elev. Assumed O 'O" Datum.

8937 -Date 3-10-89

-Gr. Water Elev. —————-—————
(AAinimum of 24 hrs. after completion)

Sample
No.

13
14

15

16

17

J ———

F
R20

!

21;
•. •

SAMPLE STRATUM
Elev. - Feet & Inches Elev. - Feet & Inches

From

40 '0"
45 '0"

50 '0"

55 '0"

60'0"

65 '0"

70'0"

75'0"

' - >
80 !0" /'
.— X '

To

41'6"
46'6"

51'6"

56 '6"

61'6"

66 '6"

71'6"

76'6"

81'6"

From

39'0"
44 ?0"

54 '0"

59'0"

79 '0 '

To

44 '0"

54 '0"

59 '0"

79 '0"

VISUAL FIELD CLASSIFICATION

Very loose gray fine sand. (SM)*
Very soft gray organic clay with sligh
sand & shell content. (OL)*

Very soft gray organic clay with sligh

sand & shell content. (OL)*
Medium gray inorganic clay with slight
sand & shell content. (CL)*
Stiff gray inorganic clay with slight
sand content. (CL)*
Stiff gray inorganic clay with very
slight -sand content. (CL)* _j
Stiff gray inorganic clay with slight
sand content. (CL)*
Stiff gray inorganic clay with slight

sand content. (CL)*

Very stiff brownish green calcareous
clay with slight sand content. **(MH)

Blows Per
6 Inches

1-1-3
: 1-1-1

: 1-1-2

2-2-3

3-4-5

3-5-5

4-7-7

5-7-8

6-8-10

kittling and Sampling in accordance with ASTM 0. 158647 (1974)

Remarks: ———————————————————————



•••OIL CONSULTANTS INC TEL No . 1-803-723-3648 J u l 23 ,92 10:18 N o . 0 0 2 P . 0 2

E BEACH. S.C.

SOIL CONSULTANTS, INC
CHARLESTON. S.C. SAVANNAH. GA.

LOG of BORING

Fort Sumter Tour Facility, Cooper River, Charleston, SC

Boring No. b-2 _____. S. C. I. Project No. __ - .A??.Z_

Ground Surface Elev. Assumed O'O"____Datum________

- D a t e — — — - - _

-Gr. Water Eiev. —
3 '2 '

(Minimum of 24 hrs. after completion)

SompU
No.

1

2

3

A

_/

6

7

8

9. .

....10... .

1 1

12

SAMPLE STRATUM
Efev. - Fear & rnchai ftav. . Feor & Inches

From

O'O"

2 '6"

5'0"

7 '6"

lO'O"

12'6"

15'0"

17 '6"

20'0"

?S'0"

10 '0"

35 '0"

To

1'6"

4'0"

6' 6"

9'0"

11 '6"

14'0"

16'6"

19'0"

21'6"

26'6"

31' 6"

36'6"

From

O'O"

ro"

4 '6"

7'0"

lO'O"

lo

I'O"

A '6"

7'0"

lO'O"

39'6"

VISUAL HELD ClASSIFICAIION

Loose brown fine sand with root content

(SM W/Root)*

Loose brown fine to coarse sand with

slight shell content. (SM-SP)*

Loose gray fine to coarse sand with
creosote wood, gravel & cinder content.
(SM-SP W/Debris)*
Very soft gray organic clay with high

gravel & slight sand content.
(OL W/Debris)*

Very soft gray inorganic clay with very
slight sand content. (OL)*

Very soft gray organic clay with very

slight sand content. (OL)*

Very soft gray organic clay with very

slight sand content. (OL)*

Very soft gray organic clay with very

slight sand content. (OL)*

Very soft gray organic clay with very

slight sand content. (OL)*

Very soft gray organic clay with very
slight sand content. (OL)*

Very soft gray organic clay with very
slight sand content. (OL)*

Very soft gray organic clay with very
slight sand concent. (OL)*

Blo~l Fti
6 Inchc*

2-2-3

'2-3-6

3-4-3

1/18"

1/18"

2/18"

1-1-1

1/18"

1/18"

1/18"

1/18"

1-1-1

rtd So.ppling In occordoncc with A5TM O. 1586-67 (l»74)

ks. _.._____*iajHJAl*_lIN.IEIED_S01L_CLASSIFICATION_
continued

**LQCALLY CALLED MARL___________ ____________^
SHOVEL SAMPLE TAKEN ADJACENT TO BO'llNG INDICATED VAKYLNU KUUT CONTENT "TO

USED HOLLOW STEM FLIGHT AUGER TO 12'6" DEPTH AS CASING



80IL 'CONSULTHMTS INC TEL No . 1 -803-723-3648 Ju. 1 23,92 10:18 No. 002 P. 03

LE BEACH. S.C

SOIL CONSULTANTS, INC
CHARLESTON. S.C.

LOG of BORING
SAVANNAH. GA

Pr<-»j«<->- Fore Siimr.er Tour Boat Facility. Copper River, Charleston, S.C

Boring No B-2' (Cont.)<; c t projec, No. _.

Assumed O ' O "

8937 3-2-89

Ground Surface Elev. -Datum. Gr. Water Elev.
(Minimum of 24 hrs. after complellon)

Sompfo
No.

13

14

15

16

17

•
19

20

21

22

23

... 2.4

25

SAMPLE STRATUM
Elev. - Foot & Inchec Elev. . Peer & tnchoi

From

40'0"

45'0"

50'0"

55 '0"

60'0"

65 '0"

70'0"

75'0"

80 '0"

85'0"

90'0"

. .95 '.0"

lOO'O"

To

41'6"

46 '6"

51'6"

56'6"

61'6"

66 '6" .

71 '6" _

76'6"

81'6"

86 '6"

91'6"

96'6"

lore11

From

39 '6"
44 '6"

50'6"

54'0"

59'6"

79'6"

To

44 '6"

50 '6"

54 '0"

59'6"

79'6"

VISUAl FIEID CLASSIFICATION

Very loose gray fine sand. (SM)*

Very soft gray inorganic clay with

slight shell & sand content. (CL)*
Soft gray inorganic clay wich slight
sand & shell concent. (CL)*
Medium gray inorganic clay with slight
shell & sand content. (CL)*
Stiff inorganic clay with slight shell

& sand content. (CL)*

Stiff gray inorganic clay with very

slight sand content. (CL)*

Stiff gray inorganic clay with very
slight sand content. (CL)*
Stiff gray inorganic clay with slight
sand content. (CL)*

Very stiff borwnish green calcareous
clay with slight sand content .** (MH) *

Very stiff brownish green calcareous
clay with slight sand content . **(MH)*

Very stiff brownish green1 calcareous

clay w/slisht sand content . **(MH)*
Very stiff brownish green calcareous

clav w/slight sand content . **(MH)*
Very stiff brownish green calcareous

clay w/slight sand content .** (MH) *

&IOW1 Ptr
6 Inchct

1-1-2
1-1-1

1-1-2

2-2-3

3-4-6

3-A-5

4-7-8

5-5-7

10-12-15

6-10-12

4-8-11

6-11-11

8-11-12

Sampling in accordance with ASTM D. ISM-67 (1974)

*VISUAL:-UNIFIED SOIL CLASSIFICATION
continued

SHOVEL SAMPLE TAKEN ADJACENT TO BORING INDICATED VARYING
'ROOT CONTENT "TO A" DEPTH OF APPROXIMATELY"s77^
**LOCALLY CALLED MARL.



SOIL CONSULTf tNTS 11 TEL No . 1-803-723-3648 J u l 23 ,92 1 0 : I S N o . 0 0 2 P . 0 4

£ BEACH. S.C
SOIL CONSULTANTS, INC

CHARLESTON. S.C.

LOG of BORING

jfft. Fort Sumter Tour Boat Facility, _ Coo£e.r River, Charleston, SC

--2 ( C o n t-

SAVANNAH. GA.

Boring No. __I_£_J.rilLLLL.- S. C. I. Project No. -

Ground Surface Elev. ...Afifiume.d O.'.O"————Datum

...._Da,o

-Gr. Wafer Elev. -_
(Minimum of 24 hrs. af ter complelion)

SompU
No.

26

27

-^F-

• •

SAMPLE STRATUM
Elev. . feel & Inehet Elov. . Fe«r 9. tnch«>

From

105'0"

I I O ' O "

To

106'6"

111 '6"

From To

...... ....._.._.

VISUAL F I E I D CLASSIFICATION

Very stiff brownish green calcareous

clay w/slight sand content . **(MH)*

Very s t i f f brownish green calcareous

clay w/slight sand content . **(MH)*

'

Blow* Po*
6 lnch«*-

9-9-12

"8-10-12

Sampling in accordance w.ih ASTM D. 1S8&-67



MYRTLE BEACH. S.C.
SOIL CONSULTANTS, INC.

CHARLESTON. S.C.

LOG of BORING
SAVANNAH. GA,

. Fort Sumter Tour Boat Facility, Cooper River, Charleston, SCProject:

Boring No.. B-3 __ S. C. I. Project No.

Ground Surface Elev. Assumed O'O"

8937 -Date 3-7-89

3'5 '-Gr. Water Elev.
(Minimum of 24 hrs. after completion)

Sample
No.

1

2

3

4

f-
5
6

7

8

9

10

11

12

SAMPLE STRATUM
Elev. • Feet & Inches Elev. - Feet & Inches

From

O'O"

2 '6"

5'0"

7 '6"

10 '0"
12'6"

15 '0"

17'6"

20 '0"

25 '0"

30 '0"

35 '0"

To

i'6"

4'0"

6' 6"

9'0"

10' 4"
14'0"

16 '6"

19'0"

21' 6"

26'6"

31' 6"

36 '6"

From

O'O"

2'0"

9 '6"
12'0"

14'6"

28'6"

To

2'0"

9' 6"

12'0"

14'6"

28'6"

39 '6"

VISUAl FIEID CLASSIFICATION

Medium brown fine sand with slight
brick, gravel & root content.
(SM W/Root & Debris)*

Loose gray fine sand with slight wood
& high inorganic clay content. (SO*
Loose gray fine sand with wood, gravel
& high inorganic clay content.
(SC W/Debris)*
Loose gray fine sand with slight wood,

gravel & high inorganic clay content.
(SC W/Debris)*
Creosote Wood
Soft gray organic clay with creosote
wood content. (OL W/Wood)*

Very soft gray organic clay with

creosote wood content. (OL W/Wood)*
Very soft gray organic clay with

creosote wood content. (OL W/Wood)*
Very soft gray organic clay with

creosote wood content. (OL W/Wood)*
Very soft gray organic clay with

creosote wood content. (OL W/Wood)*

Very soft gray organic clay with slight
sand content. (OL)*

Very soft: gray organic clay with slight
sand content. (OL)*

Blows Per
6 Inches

6-7-8

1-2-3

2-4-4

4-3-3

50/4"
1-1-2

1-1-1

1-1-1

1/18"

1/18"

1/18"

1/18"

, Telling end Sampling in accordance with ASTM D. 1586-67 (1974)

,. *VISUAL UNIFIED SOIL CLASSIFICATIONRemarks.- ——————————————————————————————
continued

SHOVEL SAMPLE TAKEN ADJACENT TO BORING INDICATED VARYING
ROOT CONTENT TO A DEPTH OF APPROXIMATELY 4".



MYRTLE BEACH. S.C.

SOIL CONSULTANTS, INC.
CHARLESTON. S.C. SAVANNAH. GA.

Project:

LOG of BORING
Fort Sumter Tour Boat Facility, Cooper River, Charleston, SC

B-3 (Cont.) 8937 3-7-89-
Boring No.____________ S. C. I. Project No. ————————————————Date ——————————————-

Ground Surface Elev. Assumed O ' O ' .Datum. 3'5'-Gr. Water Elev. —
(Minimum of 24 hrs. after completion)

Sample
No.

13

14

15

16

17

1̂9

20

21

22

23

24

25

SAMPLE STRATUM
El«v. . Feel & lnche> Elev. • Feet & Inchet
From

40 '0"

45 '0"

50'0"

55 '0"

60 '0"

65 '0"

70 '0"

75 '0"

_ ̂  '. x

80'0"i

85 '0"

90 '0"

95 '0"

lOO'O"

To

41'6"

46' 6"

51'6"

56 '6"

61'6"

66 '6"

71 '6"

76 '6"

81 '6"

86 '6"

91 '6"

96 '6"

101'6"

From

39'6"

49'6"

64 '6"

79 '6"

To

64' 6"

79 '6"

VISUAL FIELD CLASSIFICATION

Medium gray fine sand with slight she]

content. (SM)*

Medium gray fine sand. (SM)*

Very soft gray inorganic clay with
slight sand & shell content. (CL)*
Very soft gray inorganic clay with
slight sand & shell content. (CL)*
Very soft gray inorganic clay with

slight sand & shell content. (CL)*

Stiff gray inorganic clay with very
slight sand content. (CL)*
Stiff gray inorganic clay with very
slight sand content. (CL)*

Stiff gray inorganic clay with very

slight sand content. (CL)*

Very stiff brownish green calcareous
clay with slight sand content. **(MH)
Very stiff brownish green calcareous
clay with slight sand content. **(MH)

Very stiff brownish green calcareous
clay with slight sand content. **(MH)
Very stiff brownish green calcareous
clay with slight sand content. **(MH)
Very stiff brownish green calcareous
clay with slight sand content. **(MH

continued

Blow! Per
6 Inches

L 4-6-8

4-5-6

1-1-1

1-1-1

1-1-1

3-4-6

4-4-5

3-4-5

6-8-9

5-10-10

4-8-11

5-7-12

6-8-13
*

Telling and Sampling in accordance with ASTM D. 1586-47 (1974)

. *VISUAL UNIFIED SOIL CLASSIFICATIONRemarks:
**LOCALLY CALLED MARL..



MYRTLE BEACH. S.C.

SOIL CONSULTANTS, INC.
CHARLESTON. S.C. SAVANNAH. GA.

Project:

LOG of BORING
Fort Sumter Tour Boat Facility, Cooper River, Charleston, SC

B-3 (Cont.) 8937 3-7-89
Boring No.____________ S. C. I. Project No. ________________Date ———————————————

Ground Surface Elev.
Assumed O 'O"

———,————— Datum-
3'5'

-Gr. Water Elev.
(Minimum of 24 hrs. after completion)

Sample
No.

26

27

SAMPLE STRATUM
Elev. - Feel & Inches Elev. . Feet & Inches

From

105 '0"

I I O ' O "

To

106'6"

lire"

From To
VISUAl FIELD CLASSIFICATION

Very stiff brownish green calcareous
clay with slight sand content. **(MH)

Very stiff brownish green calcareous

clay with slight sand content. **(MH)

Blows Per
6 Inches

4-8-12
(r

5-10-11
t

, Testing and Sampling in accordance with ASTM 0. 158647 (1974)

Remarks- *VISUAL UNIFIED SOIL CLASSIFICATION
**LOCALLY CALLED MARL.



MYRTLE BEACH. S.C.

SOIL CONSULTANTS, INC.
CHARLESTON, S.C.

LOG of BORING
SAVANNAH. GA.

Project; Fort Sumter Tour Boat Facility, Cooper River, Charleston, sC

Boring Mn B-4______ 5. C. I. Project No. —

Ground Surface Elev. Assumed O'O" Datum.

8937 -Date 3-4-89'

2'9 '-Gr. Water Elev.
(Minimum of 24 hrs. after completion)

Sample
No.

1

2

3

4

5
6

}
7

8

9

10

11

12

13

14

SAMPLE STRATUM
Elev. - Feet & Inchei El«v. . Feel & Inchei

From

O'O"

2 '6"

5'0"

7 '6"

lO'O"

12 '6"

15'0"

17 '6"

20 '0"

25 '0"

30 '0"

35 '0"

40 '0"

45 '0"

To

.1'6"

4'0"

6 '6"

9'0"

ll'fi"
14'0"

16'6"

19'0"

21'6"

26 '6"

31 '6"

36 '6"

41 '6"

46 '6"

From

O'O"

2'0"

17 '0"

39 '0"

To

2'0"

17'0"

39'0"

VISUAL FIELD CLASSIFICATION

Medium dark brown fine sand with brick
and root content. (SM W/Root & Debris) 8

Loose gray fine sand with slight shell

content. (SM)*
Loose erav fine sand with slight shell
content. (SM)*

Loose gray fine sand. (SM)*

Loose grav fine sand. (SM)*

Loose erav fine sand with slight shell
content. (SM}*
Loose gray fine sand with slight shell
content. (SM)*
Very soft gray organic clay with slight
shell content. (OL)*
Very soft gray organic clay with slight
shell content. (OL)*
Very soft gray organic clay with slight

shell content. (OL)*
Very soft gray organic clay with slight

sand content. (OL)*
Very soft gray organic clay with slight

sand content. (OL)*
tedium gray fine sand with slight shell

shell content. (SM)*
tedium gray fine sand with slight shell
content. (SM)*

Blows Per
6 Inches

2-5-6

3-3-4

2-3-5

3-3-3

2-3-4
2-2-2

1-2-3

1/18"

1/18"

1/18

1/18"

1/18"

4-4-7

5-7-7

L Telling and Sampling in accordance with ASTM 0. 1566-67 (1974)

*VISUAL UNIFIED SOIL CLASSIFICATION
continued

Remarks:
**LOCALLY CALLED MARL

SHOVEL SAMPLE TAKEN ADJACENT TO BORING INDICATED VARYING ROOT CONTENT TO A DEPTH OF
APPROXIMATELY 6".______
USED HOLLOW STEM FLIGHT AUGER TO 12'6" DEPTH.



MYRTLE BEACH. S.C.

SOIL CONSULTANTS, INC.
CHARLESTON, S.C.

LOG of BORING
SAVANNAH. GA

Project: Fort Sumter Totir Boat Fapll-i t-y, Cooper River , Charleston. SC

Boring Nln B ~k (Cont.) s c , Project NQ

Ground Surface Elev. Assumed O'O"

8937 .Date 3-A-89 :

2'9'-Gr. Water Elev.
(Minimum of 24 hrs. after completion)

Somple
No.

15

16

17

18

19CT
70

21 .

SAMPLE STRA7UM
Elev. • Feel & Inchn Elev. . Feet & Inches
From

50 '0"

55 '0"

60 !0"

65 '0"

70 '0"

75 '0"
.--":" •

so 'o11 ;
^=^

To

51' 6"

56'6"

61'6"

66 '6"

71 '6"

76'6"

81'6'J

From

54 '0"

79 '0"

To

54 '0"

79 '0"

VISUAL FIELD CLASSIFICATION

Medium gray fine sand with slight shell

and high inorganic clay content. (SC)*

Stiff gray inorganic clay with very -

slight sand content. (CL)*

Stiff gray inorganic clay with slight
sand content. (CL)*

Stiff gray inorganic clay with slight

sand content. (CL)*

Stiff gray inorganic clay with slight
sand content. (CL)*

Stiff grav inorganic clav with slight
sand content. (CL)*
Very stiff brownish green calcareous

clay with slight sand content .**(MH)*

Blows Per
6 Inches

1-2-2

3-4-5

4-5-6

3-5-5

5-5-7

4-5-7

10-13-15

testing and Sampling in accordance with ASTM 0. 158647 (1974)

Remarks: ——————————————————————



MYRTLE BEACH. S.C.

SOIL CONSULTANTS, INC
CHARLESTON. S.C.

LOG of BORING
SAVANNAH. GA.

pr(J.ect. Fort Sumter Tour Boat Facility, Cooper River, Charleston, SC

Boring No.. B-5

Ground Surface Elev.

____ S. C. I. Project No.
Assumed O'O"

8937 -Date
3-6-89

Datum. 3'2'-Gr. Water Elev. ——
(Minimum of 24 hrs. after completion)

Sample
No.

1

2

3

4

5

-̂
J-Z-tr

9

10

11

12

13

14

15

16

SAMPLE STRATUM
Elev. - Feet & Inchei Elev. . Feet & Inches
From

O'O"

2'6"

5'0"

7 '6"

lO'O"

12 '6"
15'0"
17'6"
20'0"

25 '0"

30'0"

35 '0"
40 '0"

45 '0"

50'0"

55 '0"

To

1'6"

4'0"

6 '6"

9'0"

11'6"

14 '0"
16'6"
19 '0"
21 '6"

26 '6"

31 '6"

36 '6"
41'6"

46 '6"

51'6"

56'6"

From

O'O"

2'0"

7'0"

12'0"

17'0"
19'6"

24 '0"

29'0"

34 fO"

44 '0"

49'0"

54 '0"

To

2'0"

7'0"

12'0"

17'0"
19'6"

29 '0"

34 '6"

44 '0"

49 '0"

54 '0"

VISUAL FIELD CLASSIFICATION

Medium brown fine sand with creosote
wood & root content. (SM W/'Root & Woo
Loose gray fine sand with creosote ...

wood content. (SM W/Wood)*

Loose gray fine sand with creosote
wood content. (SM W/Wood)*

Medium gray fine sand. (SM)*

Medium gray fine sand. (SM)*

Loose gray fine sand. (SM)*
Loose gray fine sand. (SM)*
Medium gray fine sand. (SM)*
Medium gray organic clay with slight

creosote wood content. (OL W/Wood)*

Very soft inorganic clay with slight
sand content. (OL)*

Loose gray fine sand with slight shell
content. (SM)*

Medium gray fine sand. (SM)*
Medium gray fine sand with slight
shell content. (SM)*
Loose gray fine sand with slight in-

organic clay & shell content. (SM)*
Medium gray inorganic clay with slight
sand & shell content. (CL)*

Stiff gray inorganic clay with slight
sand & shell content. (CL)*

Blows Per
6 Inches

3-5-6

)*
2-3-3

2-3-5

2-5-6

3-5-4
2-2-3
2-3-5
5-5-7
3-3-2

1-2-2

1-2-3

8-7-10
4-6-6

3-4-6

2-3-5

3-4-5

^Testing and Sampling in accordance with ASTM 0. 158647 (1974) Continued

'Remarks- *VISUAL UNIFIED SOIL CLASSIFICATION
**LOCALLY CALLED MARL.
USED HOLLOW STEM FLIGHT AUGER TO 5'0" DEPTH AS CASING.



MYRTLE BEACH. S.C.

SOIL CONSULTANTS, INC
CHARLESTON. S.C.

LOG of BORING
SAVANNAH. GA

Project. Fort Sumter Tour Boat Facility, Cooper River. Charleston, SC

Boring Mr. B~5 (Cont.) s c , Pro)-ecf No 8937________Dafe

Ground Surface Elev. Assumed O'O"

3-6-89

3'2'-Gr. Water Elev.
(Minimum of 24 hrs. after completion)

Sampl*
No.

17

18

19

20

21

22

23

24

25

26

SAMPLE STRATUM
Elev. - Feet & Inches Elev. - Feet & Inchet
From

60'0"

65 '0"

70 '0"

75'0"

80 '0"

85 '0"

90 '0"

95 T0"

lOO'O"

105 '0"

To

61 '6"

66 '6"

71 '6"

76 '6"

81 '6"

86 '6"

91'6"

96 '6"

101'6"

106'6"

From

79'0"

To

79'0"

VISUAL FIELD CLASSIFICATION

Stiff gray inorganic clay with slight

sand & shell content. (CL)*
Stiff gray inorganic clay with slight
sand content. (CL)*

Stiff gray inorganic clay with slight
sand content. (CL)*.
Stiff gray inorganic clay with slight
sand content. (CL)*
Very stiff brownish green calcareous

clay with slight sand content. **(MH)
Very stiff brownish green calcareous
clay with slight sand content. **(MH)

Very stiff brownish green calcareous
clay with slight sand content. **(MH)

Very stiff brownish green calcareous

clay with slight sand content. **(MH)
Very stiff brownish green calcareous

clay with slight sand content. **(MH):

Very stiff brownish green calcareous

clay with slight sand content. **(MH):

Blowx Per
6 Inchet

4-3-7

4-5-5

3-4-7

4-4-5

7-10-15

10-10-13

13-15-15

7-10-10

7-10-9

8-8-12

letting and Sampling in accordance with ASTM 0. 1586-67 (1974)

Remarks- *VISUAL UNIFIED SOIL CLASSIFICATION
**LOCALLY CALLED MARL.
USED HOLLOW STEM FLIGHT AUGER TO 5'0" DEPTH AS CASING.



MYF-iL.EBEACH.se

SOIL CONSULTANTS, INC
CHARLESTON. S.C.

LOG of BORING
SAVANNAH GA

_ . Fort Sumter Tour Boat Facility, Cooper River, Charleston, S.C.
PfQfecl-_____________________________.________________________________

Boring No.. P-l

Ground Surface Eiev.

__ S. C. 1. Project No.
Assumed O ' O "

8937
-Date

4 / 7 / 8 9

- Datum. _Gr. Water Elev. —————————————
(Minimum of 24 hrs. after completion1*

j SAMPLE STRATUM
ion.pl. i Elev- fee. & Inch., El.v. . Feet J. Inch., VISUAL FIELD CLASSIFICATION

From ; To j Frorr. } To !

1 I O ' O " i 1'6" i O ' O " j Very loose light brown fine sand with
! : 2 '0" cinder content. (SM w/debris)*

2 2 '6" | 4 '0" j 2 '0" 4 '6" Loose tan fine sand with oil odor._(SM)'

3 j 5'0" j 6 '6" j 4 '6" Medium gray organic clay with high
• i ! 7 '0" sand, cinder content & oil odor.
! j 1 (OL w/debris)*

4 i 7 '6" i 9 '0" ! 7 '0" j Soft gray organic clay with slight
I i | shell, slight sand & oil odor. (OL)*

5 : l O ' O " i 11 '6" i Soft gray organic clay with slight

i i shell, slight sand & oil odor. (OL)*
!

i i; ii ii
' ! '
: 1

! : !

i ^ i

! 1
1 1

:
;
; i
| i
; i
: !
: t j

I Biows PC-

1-2-2

• 3-6-4

2-4-4

1-1-2

1-3-1

l<i:mg and Somoimg in acco'oonce with ASTM D. 1586-67

. .Remarks,: *Visual Unified Soil Classification



MYRTLE BEACH S.C

SOIL CONSULTANTS, INC.
CHARLESTON. S.C SAVA.NNAK GA

Project:__

Boring No..

LOG of BORING

Fort Sumter Tour Boat Facility, Cooper River, Charleston, S .C.

P-2

Ground Surface Eiev.

_ 5. C. I. Project No.
Assumed O 'O"

8937
-Date 4/7 /89

.Datum. -Gr. Water Elev. ———————————————
(Minimum of 24 hrs. after completion)

', SAMPLE STRATUM
Somote El.v. - Feet «. IlKhei £!.«,.- f.el 1 Inchei j VISUAL FIELD CLASSIFICATION

J From : 7c : Frorr ! lo

1 O ' O " i I1 6" O ' O " Medium tan fine sand with creosote

i wood content. (SH w/debris)*

2 2 "6" 4 '0" Medium tan fine sand with cinder ...
I

i 4 '6" content. (SM w/debris)*

3 5'0" 6 "6" 4 '6" Soft green organic clay with cinder

I 7'0" & high sand content. (OL w/debris)*

4 7 '6" 9'0" 7'0" Very soft gray organic clay with

| slight sand content & oil odor. (OL)*
5 10 0" 11 '6" Very soft gray organic clay with

1 slight sand, wood & oil odor.
I j (OL w/debris)*

i
ii i

i i

! i !
i i i
j i !
1 i i
I . !
i 1
1 f
t >

1 •
1 i

!
' i ii i i

- i !i; ! j

i Blows Per

3-4-7

9-9-8

1-2-2

1/18"

1-1-1

. ,Remarks

and Somplmg in occordonce with ASTM 0. 1586-67 (1V7J;

*Visual Unified Soil Classification



MYRTLEBEACM.SC

SOIL CONSULTANTS, INC.
CHARLESTON. S.C. SAVANNAH. GA

Projeci:

LOG of BORING
Fort Sumter Tour Boat Facility, Cooper River, Charleston, S .C .

Boring No..
P-3

S. C. I. Project No.
8937

-Date
4A7/89

_ ... ... Assumed O ' O " 'Ground Surface Elev. ———————————————Datum. -Gr. Water Elev. —————————————.
Minimum of 24 hrs. after completion')

Sample
No.

1

2

3

4

1 SAMPLE
Elev. • Feet & Inchet

! From

O ' O "
i To

STRATUM
Ei«v. - Feet & Inches

1 From i 'To

re" ! o'o"
2 "6" j 4 '0" 2'0"

5'0"

7 '6"

6 '6"

9'0"

5 l O ' O "

4 '6"

7'0"

2'0"
4 '6"

i
7'0"

1

VISUAL FIELD CLASSIFICATION B"""1 Pe'
6 Inchei

Loose tan fine sand. (SM)* 3-3-7
Medium gray fine sand with oil odor. 4-9-6

(SM)*

Loose light green fine sand vith oil 4-4-6

odor. (SM)*

Very soft gray organic clay vith wood,

high sand content & oil odor.
(OL w/debris)*

Very soft gray organic clay with
slight sand content & oil odor. (OL)*

I
t i

1
j |

i

i
i

j• i
i

i
i

: i
I

t

i
!

i

I

j j

j

1 1

1/18"

2/18"

I

i ' J
i •

letting ond Sampling in accordance with ASTM D. 158647 (1974)

Remarks:
*Visual Unified Soil Classification



CH s<
SOIL CONSULTANTS, INC.

CHARLESTON. S.C. SAVANNAH C,A

Project:

LOG of BORING

Fort Sumter Tour Boat Facility, Cooper River, Charleston, S .C.

Boring No..
F-A

Ground Surface Elev.

___ S. C. I. Project No.
Assumed O 'O"

8937
.Date

4/5/89

. Datum . -Gr. Water Elev. ———————————————
(Minimum of 24 hrs. after completion)

Somoie
No.

1

SAMPLE
Elev. - Feet & Inches
From ' lo

O ' O " j 1'6"

STRATUM
Elev. - Feet & Inches

= From

O'O"
i U

j 2 '0"

i

3

*

ii
2 "6" j A ' O "!

!
5'0" j 6 '6"

i
1

7 '6" | 9'0"

i

2'0"

4 '6"

7'0"

l O ' O " i 11'.6"
1—— j - - —i

1 i
i i

i i

1

A '6"

7'0"

'
VISUAl FIELD CLASSIFICATION

Medium light brown fine sand with

slight cinder content & oil odor.

(SM w/debris)*

Medium light greenish tan fine sand

with slight clay content. (SM)*

Very loose green fine sand with high

clay content. (SC)*

Very soft gray organic clay with high

j sand content & oil odor. (OL)*

Very soft gray organic clay with

slight sand content & oil odor. (OL)*

1

Biows Per
6 Inchei

2-7-9

6-6-9

1-1-1

1/18"

1/18"

i |'
i i
!
i 1 j

i __ |
i !
i 1

I

ii -

! i : i

I j

1 j

\ 1
1 |

1

1 1
1
:
1

i

i
k letting and Sampling in accordance with ASTM 0. 1586-67 (1974!

*Visual Unified Soil Classification
Remarks: ————————————————————————————————



MYRTLE BEACH. S.C

SOIL CONSULTANTS, INC.
CHARLESTON. S.C. SAVANNAH. GA

Project: __

Boring No..

LOG of BORING

Fort Surater Tour Boat Facility, Cooper River, Charleston, S .C .

P-5 S. C. I. Project No. 8937 -Date
475/89

Ground Surface Elev. Assumed O'O
Datum. -Gr. Water Elev. ———————————————

(Minimum of 24 hrs. after completion)

No.

I SAMPLE STRATUM
i El.v. - Feet & Inches Elm. - feet & Inchei VISUAL FIELD CLASSIFICATION

From

1 J O ' 0 "

2

3

4

|_

Ic i From ; Ic

re" 1 o'o"
2 '6" 4 '0" i

5'0"

7 '6"

lO 'O"

6 '6"

9'0"

11'6"

I

i

4 '6"

4 '6"

Medium tan fine sand. (SM)*

Medium greenish tan fine sand with

oil odor. (SM)*

Very soft gray organic clay with medium

sand, decaying marsh grass root content
& oil odor. (OL w/debris)*
Very soft gray organic clay with mediun

sand content & oil odor. (OL)*

Very soft gray organic clay with mediun
i sand content & oil odor. (OL)*

Blows Per
6 Inches

2-4-7

5-5-7

1-1-1

1/18"

1/18"

i

! • I -
i :

: i
i ;

r i

1 !

;
testing ond Sampling in accordance with ASTM D. 1586-67 (1974)

*Visual Unified Soil Classification
Remarks: ————————————————————————————————



MYRTLE BEACH. S.C

SOIL CONSULTANTS, INC.
CHARLESTON. S.C. SAVANNAH.GA

Project:

LOG of BORING
Fort Surater Tour Boat Facility, Cooper River, Charleston, S.C.

Boring No..
P-6

Ground Surface Elev.

___ S. C. I. Project No.

Assumed O'O"

8937
-Dale

475/89

Datum. -Or. Water Elev. ———————————————
(Minimum of 24 hrs. after completion)

Sample
No.

1

2

3

SAMPLE STRATUM
Elev. • Feet & Incnei El»v. . Ftel & Inchei
From To ; From

O ' O "

2*6"

5'0"

4 7 '6"

—————— —————— ————

5 lO'O"

I1 6"

4'0"

6 '6"

9'0"

O ' O "

2'0"

H'6" 9'6"

ii

;

To

2'0"

VISUAL FIELD CLASSIFICATION

Very loose tan fine sand with medium

clay & creosote wood content.

(SM w/debris)*
Loose tan fine sand with slight clay

& creosote wood content. (SM w/debris)'

Loose gray medium to coarse sand with

slight clay, creosote wood & oil

odor. (SM w/debris)*
j Loose gray medium to coarse sand with

slight clay, creosote wood content &

9'6"

i

oil odor. (SM w/debris)*

Blowi Per
e Inchct

2-1-1

3-3-3

1-2-3

3-4— i

Very soft gray organic clay with slightf 1/18"
sand content & oil odor. (OL)*

!
t ;

> i
!
!

! i
1

|

ruing and Sampling in accordance with ASTM D. 1586-67 (1974)

Remarks- *Visual Unified Soil Classification



MVRTLE BEACH S.C

SOIL CONSULTANTS, INC
CHARLESTON. S.C. SAVANNAH. GA

Project:.

LOG of BORING
Fort Sumter Tour Boat Facility, Cooper River, Charleston, S.C.

Boring No.. P-7

Ground Surface Elev.

___ S. C. I. Project No.

Assumed O 'O"

8937 -Date 4^7/89

Datum. -Gr. W.-iter Elev. ———————————————
(Mininum of 24 hrs. after completion)

Sample
No.

1

2

3

4

1
5

1i

• SAMPLE STRATUM i
! Etav. - Feet & Inenei El.y. . f eel & Inch*. j VISUAL FIELD CLASSIFICATION
; From

O ' O "
2 '6"

j 1o '. From

i 1'6" i O ' O "
4'0" j 2 '0"

j

i
5'0"

7 '6"

;

l O ' O "
!

6 '6" |
i
1
i

9 '0" j 7'0"
i

i
11'6" i 9'6"

1i ii
!

il i

Tc

2'0" Medium brown fine sand. (SM)*
Loose gray fine sand with slight brick
creosote wood content & oil odor.

(SM w/debris)*

Loose brown fine sand with high brick,
7'0" slight creosote wood content & oil

odor. (SM w/debris)*
Medium gray organic clay with slight

! sand, medium creosote wood content &

9 '6" oil odor. (OL w/debris)*
Very soft gray organic clay with slight

| sand content & oil odor. (OL w/debris)

' i
l !

1 • '.
1 ! 1i ; :

j
i

Biowt Per
6 Inchei

2-3-9
6-4-2

4-4-4

3-4-3

1/18"
*

,
i

i

i
! ! ! i
i : i :
! : :

luting ond Sampling in accordance with ASTM 0. 1586-67 (1974;

Remarks:
*Visual Unified Soil Classification



MYRTLE BEACH S C

SOIL CONSULTANTS, INC
CHARLESTON. S.C. SAVAN'NAH.GA

LOG of BORING
Fort Sumter Tour Boat Facility, Cooper River, Charleston, S.C.

Boring

Grount

SomoU
No.

1

2

No

d Surface Ele

P-8 „ ^ , n . k 8937 . 4/7/89
5 C I Prn|f»rt Nr% n = |«,

Assumed O 'O 1 ' ,
*v na»nm n.r \A/a1or Plow

(Minimum of 24 hrs. after comoletion)
i SAMPLE STRATUM
i El«v. • F*t> & InchM El«v. . FM> & Inchei

i From

O ' O "

1

i lo : From ! To

I1 6"
l
1

2 1 £ " 1 /I mi6 4 0

O ' O "

2'0"

3 5'0"

4

L-t_
7'6"

lO 'O"

6'6"

9'0"

4'6"

7'0"

ii
11'6"

t

i

2'0"

4 '6"

7'0"

9 '6"

VISUAL FIEID CLASSIFICATION Biowi Pe'
6 Jnchet

Medium light brown fine sand with 1-t-o

slight brick content. (SM w/debris)*

Loose gray fine sand with high brick-

content. (SM w/debris)*

Very loose fine gray & tan sand with

high brick content. (SM w/debris)*
Medium gray organic clay with slight

sand, high shell & brick content.

(OL w/debris)*
9 "6" j Soft gray organic clay with slight

i

ii
I I
I
i

i
i

i

i

S : 1 ,
i i

sand content. (OL)*

1-2-4

1-2-1

6-4-2

j

i

1-2-2

i

i

1
i

i

i i
i
i

tfb!
i

iii

I i

1

i

i ii •
lest.., jnd Sompiing in accordance wilh ASTM 0. 1586-67 (1974)

*Visual Unified Soil Classification
Remarks- ———————————————————————————————————————————————————————————————————————————————————————



SOIL CONSULTANTS, INC.
MYRTLE BEACH sc CHARLESTON. S.C.

LOG of BORING

Fort Sumter lour Boat Facility, Cooper River, Charleston, S.C.

SAVANNAH. GA

Boring

Grounc

iomol.
No.

1

2

3

P-9
Wo

i Surface Ele

8937 4/7/89
5 C 1. PrniPrt NJn Hato

Assumed O ' O "

j SAMPLE

1 From

O'O"

2 '6"

i lo
j 1'6"
i 4 '0"

(Minimum of 24 hrs. after completion;
STRATUM

VISUAL FIELD CLASSIFICATION1

! From | lo

j O 'O" J

ii
5'0" 6 '6"

1
4 7 '6" 9'0"

I
! 1

5

Ufc-

i

!
lO'o" !i I J ' 6 "

1
! i

4 '6"

7'0"

4 '6"

Loose tan fine sand. (SM)*

Loose brown fine sand with shell

content. (SM)*

Very loose brown fine sand with shell,

7'0" j cinder & brick content. (SM w/debris)*

9 '6"

9 '6"

f
i ii

Medium tan fine sand with cinder,
brick & high saw-dust content.
(SM w/debris)*
Loose tan fine sand with high brick

& saw-dust content. (SM w/debris)*
j _j

i iiii
i
i

iii
ji

1

i

1 ; ! i
! ! 1 '
t i !

1 i

i 1
1 ;

Blowt ft<
6 !nch«

1-2-3
1-3-4

1-1-1

5-3-8

2-2-2

i

i !
: ! I

! ! 1
i ti i
i j j

Remarks.-

! ! i

iomonne in orcordonu w.lh ASTM 0. 158647 (1974)

*Visual Unified Soil Classification



MYRTLE BEACH. S.C.

SOIL CONSULTANTS, INC
CHARLESTON.S.C.

LOG of BORING
SAVANNAH. GA

Project: PROPOSED AQUARIUM, CHARLESTON, SOUTH CAROLINA

Mn 1 S r 1 Projort W« 90108 pgr

c.,rf.^Pl,w 5.5 *** n-t,™ M.S.L.

. 4/24 & 25/90 "

Gr. Water Elev. * • 25
(Minimum of 24 hrs. after completion)

Sample
No.

1

2
3

4

5

k-
8
9
10

11
12

13
14

15

16

17

SAMPLE STRATUM
Elm. . Feel & lijchet Elev. - Feet & Inches
From

5.5

3.0
0.5

-2.0

-4.5

-7.0

-9.5

-12.0
-14.5
-19.5

-24.5
-29.5

-34.5
-39.5

-44.5

-49.5

-54.5

To

4.0

1.5
-1.0

-3.5

-6.0

-8.5
-11.0

-13.5
-16.0
-21.0

-26.0
-31.0

-36.0
-41.0

-46.0

-51.0

-56.0

From

5.5

4.0

1.0

-6.5
-9.0

-11.5

-19.0

-24.0

-34.0
-39.0

-44.0

-49.0

-54.0 .

To

4.0
1.0

-6.5
-9.0
-11.5

-19.0
^

-24.0

-34.0

-39.0
-44.0

-49.0

-54.0

-59.0

VISUAL FIELD CLASSIFICATION

MEDIUM DARK BROWN FINE SAND WITH ROOT

CONTENT. (SM W/ROOTS)*

LOOSE TAN FINE SAND WITH OIL ODOR. (SM)*

VERY LOOSE TAN FINE SAND WITH OIL
ODOR. (SM)*

VERY LOOSE TAN FINE SAND WITH OIL
ODOR. (SM)*

VERY LOOSE TAN FINE SAND WITH OIL

ODOR. (SM)*

VERY LOOSE GRAY FINE SAND. (SM)*

MEDIUM TAN FINE SAND. (SM)*

LOOSE TAN FINE SAND. (SM)*

LOOSE TAN AND GRAY FINE SAND. (SM)*
VERY SOFT GRAY ORGANIC CLAY WITH
SLIGHT SHELL AND SAND CONTENT. (OL)*
MEDIUM GRAY FINE SAND. (SM)*

MEDIUM GRAY FINE SAND. (SM)*

LOOSE GRAY FINE SAND. (SM)*

VERY LOOSE GRAY FINE SAND. (SM)*

LOOSE GRAY FINE SAND WITH SLIGHT
INORGANIC CLAY AND SHELL CONTENT. (SM)*

VERY LOOSE GRAY FINE SAND WITH HIGH
SHELL CONTENT. (SM W/ SHELL)*

LOOSE GRAY FINE SAND WITH HIGH

INORGANIC CLAY CONTENT. (SC)*

CONTINUED

Blow* Per
6 Inchei

2-9-12

2-3-5
2/18"

1-2-1

1-1-1

1-2-2
2-4-7

2-3-4

2-3-3
2/18"

5-4-7
4-8-9

3-3-6
1-2-1
1-2-4

2-1-2

1-2-3

ting ond Sampling in accordance with ASTM D. 1586-67 (1974)

marks. ______*VISUAL UNIFIED SOIL CLASSIFICATION
**LOCALLY CALLED MARL
SHOVEL SAMPLE TAKEN ADJACENT TO BORING INDICATED VARYING
ROOT CONTENT TO A DEPTH OF APPROXIMATELY 9".

***GROUND SURFACE ELEVATION ESTIMATED FROM DAVIS AND FLOYD, INC. DRAWING ENTITLED
TOPOGRAPHIC SURVEY FOR AQUARIUM SITE. DATED FEBRAURY 13. 1990.



MYRTLE BEACH. S.C.

SOIL CONSULTANTS, INC.
CHARLESTON. S.C.

LOG of BORING
SAVANNAH. GA.

pr0|-ed: PROPOSED AQUARIUM. CHARLESTON, SOUTH CAROLINA

Boring No._____1 (CONT) S. C. I. Project No. 90108

Ground Surface Elev. ——5.5—————————Datum————M.S.L.

.Date 4/24 & 25/90

-Gr. Water Elev. 1.25
(Minimum of 24 hrs. after completion)

Sompl.
No.

18

19

20

21

22

1W
23

24

25

26

27

28

29

SAMPLE STRATUM
Elcv. • Feel & Inchei Elov. - Feel & Inchei

From

-59.5

-64.5

-69.5

-74.5

-79.5

-84.5

-89.5

-94.5

-99.5

-104.5

-109.5

-114.5

To

-61.0

-66.0

-71.0

-76.0

-81.0

-86.0

-91.0

-96.0

-101.0

-106.0

-111.0

-116.0

From

-59.0

-72.5

-79.0

-89.0

-114.0

To

-72.5

-79.0

-89.0

-114.0

VISUAL FIELD CLASSIFICATION

STIFF GRAY INORGANIC CLAY WITH SLIGHT

SAND CONTENT. (CH)*

STIFF GRAY INORGANIC CLAY WITH SLIGHT

SAND CONTENT. (CH)*

STIFF GRAY INORGANIC CLAY WITH SLIGHT

SHELL AND SAND CONTENT. (CH)*

STIFF BROWNISH GREEN CALCAREOUS CLAY

WITH SLIGHT SAND CONTENT.** (MH)*
VERY STIFF BROWNISH GREEN CALCAREOUS

WITH SLIGHT SAND CONTENT.** (MH)*
VERY STIFF BROWNISH GREEN CALCAREOUS
CLAY WITH SLIGHT SAND CONTENT.** (MH)*

STIFF BROWNISH GREEN CLACAREOUS CLAY

WITH SLIGHT SAND CONTENT.** (MH)*

STIFF BROWNISH GREEN CALCAREOUS CLAY

WITH SLIGHT SAND CONTENT.** (MH)*

STIFF BROWNISH GREEN CALCAREOUS CLAY

WITH SLIGHT SAND CONTENT.** (MH)*

STIFF BROWNISH GREEN CALCAREOUS CLAY
WITH SLIGHT SAND CONTENT.** (MH)*

STIFF BROWNISH GREEN CALCAREOUS CLAY
WITH SLIGHT SAND CONTENT.** (MH)*

VERY STIFF BROWNISH GREEN CALCAREOUS

CLAY WITH SLIGHT SAND CONTENT.** (MH)*

Blow* Per
6 Inchei

4-7-7

5-6-9

4-4-8

5-7-8

3-11-13

5-12-14

4-6-7

4-5-8

4-5-10

3-6-6

4-4-7

4-5-11

j

kting end Sampling in accordance with ASTM 0. 1586-67 (1974)



MYRTLE BEACH. S.C

SOIL CONSULTANTS, INC.
CHARLESTON. S.C.

LOG of BORING
SAVANNAH. GA.

Projec}: PROPOSED AQUARIUM, CHARLESTON. SC

Boring No..

Ground Surface Elev.

__ S. C. I. Project No.

2.0 ***

90108 .Date 5-8-90

Datum. M.S.L. TIDAL-Gr. Water Elev.
(Minimum of 24 hrs. after completion)

SontpW

No.

1

2

-2-i—
4

5

6

7

8

9

SAMPLE STRATUM
Elev. • Feet & Inches Etov. - Peer & Inches
From

-3.0

-8.0

-13.0

-18.0

-23.0

-28.0

-33.0

-38.0

-43.0

To

-4.5

-9.5

-14.5

-19.5

-24.5

-29.5

-34.5

-39.5

-44.5

From

2.0

-3.0

-21.5

-31.0

-42.5

To

-3.0

-21.5

-31.0

-42.5

-47.5

VISUAL FIELD CLASSIFICATION

STONE, METAL, WOOD, GLASS, GRAVEL, ETC.

(DEBRIS)
VERY SOFT GRAY ORGANIC CLAY WITH
SLIGHT BRICK FRAGMENT, GRAVEL, GLASS,
AND WOOD CONTENT. (OL W/DEBRIS)*

VERY SOFT GRAY ORGANIC CLAY WITH

SLIGHT BRICK FRAGMENT, GRAVEL AND

WOOD CONTENT. (OL W/DEBRIS)*
VERY SOFT GRAY ORGANIC CLAY WITH
SLIGHT BRICK FRAGMENT AND GRAVEL

CONTENT. (OL W/DEBRIS)*

VERY SOFT GRAY ORGANIC CLAY WITH BRICK
FRAGMENT, SAND AND WOOD CONTENT.

(OL W/DEBRIS)*

VERY SOFT GRAY ORGANIC CLAY WITH
SLIGHT SAND AND OIL ODOR. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH

SLIGHT SAND AND OIL ODOR. (OL)*
VERY SOFT GRAY ORGANIC CLAY WITH

HIGH SAND AND SLIGHT SHELL CONTENT.
(OL)*

VERY SOFT GRAY ORGANIC CLAY WITH

HIGH SAND AND SLIGHT SHELL CONTENT. (OL)

SOFT GRAY ORGANIC CLAY WITH SLIGHT
SHELL CONTENT. (OL)*

CONTINUED

Blowi Per
6 Inchei

1/18"

1/18"

1/18"

1/18"

1/18"

1/18"

2/18"

2/18"
k

2-1-2

Jesting and Sampling in accordance with ASTM D. 1584-67 (1974)

Remarks- _______*VISUAL UNIFIED SOIL CLASSIFICATION
**LOCALLY CALLED -MARL

*** GROUND SURFACE ELEVATION ESTIMATED FROM DAVIS AND FLOYD. INC. DRAWING ENTITLED
TOPOGRAPHIC SURVEY FOR AQUARIUM SITE, DATED FEBRUARY 13. 1990______________



MYRTLE BEACH. S.C.
SOIL CONSULTANTS, INC.

CHARLESTON.S.C.

LOG of BORING
SAVANNAH. GA.

Project. PROPOSED AQUARIUM. CHARLESTON, SC

j
Boring Mr. 2 (CONT) 5. C. I. Project No. 9010.8 -Date 5-8-9Q

Ground Surface Elev. 2_.jO Datum -Gr. Water Elev. TTDAL
(Minimum of 24 hrs. after completion)

Sample
No.

10

11

12

,
1 13

14

15

16

;

SAMPLE STRATUM
Elev. . Feet i 'Inchet Elev. - Feel & Inchei

From

-48.0

-53.0

-58.0

-63.0

-68.0

-73.0

-78.0

To

-49.5

-54.5

-59.5

-64.5

-69.5

-74.5

-79.5

From

-47.5

-67.5

-.72.5

-77.5

To

-67.5

-72.5

-77.5

VISUAL FIEID CLASSIFICATION

MEDIUM GRAY FINE TO COARSE SAND WITH

SLIGHT PHOSPHATIC NODULE CONTENT.

(SM-SP)*

MEDIUM GRAY FINE TO COARSE SAND WITH

SLIGHT PHOSPHATIC NODULES CONTENT.

(SM-SP)*

MEDIUM GRAY FINE TO COARSE SAND WITH

SLIGHT PHOSPHATIC NODULE CONTENT.
(SM-SP)*

MEDIUM GRAY INORGANIC CLAY WITH SLIGHT
SAND AND SLIGHT SHELL CONTENT. (CH)*

MEDIUM GRAY INORGANIC CLAY WITH SLIGHT

SAND AND SLIGHT SHELL CONTENT. (CH)*

STIFF GRAY INROGANIC CLAY WITH SLIGHT

SAND AND SLIGHT SHELL CONTENT. (CH)*
VERY STIFF BROWNISH GREEN CALCAREOUS

CLAY WITH SLIGHT SAND CONTENT.** (MH)*

Blows Per
6 Inchet

1-3-10

2-5-7

4-4-8

3-4-3

2-3-5

3-5-10

3-7-9

3

'cuing and Sampling in accordance with ASTM D. 1586-67 (1974)

Remarks: ———————————————————————



MYRTLE BEACH. S.C
SOIL CONSULTANTS, INC.

CHARLESTON, S.C.

LOG of BORING
SAVANNAH. GA.

1
Project. PROPOSED AQUARIUM. CHARLESTON, SC

Boring No. . S. C. I. Project No. 90108 -Date 4-27 & 30-90' 5-07-9Q

Ground Surface Ele

Sompl*
No.

1

2

i

3

^
5

6

7

8

9

10

v 4.0 *** nfltllm M.S.L. Gr. Water Elev. 2.17
(Minimum of 24 hrs. after completion)

SAMPLE STRATUM
Eln. • F«t & Inchu Etov. • Feet & Inches
From

4.0

1.5

-1.0

-3.5

-6.0

-8.5

-11.0

-13.5

-16.0

-21.0

To

2.5

0.0

-2.5

-4.0

-7.5

-10.0

-12.5

-15.0

-16.67

-22.5

From

4.0

-8.0

-15.5

-17.0

To

-8.0

-15.5

-17.0

VISUAL FIELD CLASSIFICATION

MEDIUM TAN FINE SAND WITH HIGH BRICK
FRAGMENT, SHELL, WOOD, METAL, GLASS

AND ROOT CONTENT. (SM W/DEBRIS)*

MEDIUM DARK TAN FINE SAND WITH HIGH

BRICK FRAGMENT, WOOD, METAL AND GLASS

CONTENT. (SM W/DEBRIS)*
MEDIUM DARK TAN FINE SAND WITH HIGH

BRICK FRAGMENT, WOOD, METAL, AND GLASS

CONTENT. (SM W/DEBRIS)*

MEDIUM DARK TAN FINE SAND WITH HIGH

BRICK FRAGMENT. WOOD. GRAVEL AND
METAL CONTENT. (SM W/DEBRIS)*

MEDIUM DARK TAN FINE SAND WITH HIGH

BRICK FRAGMENT, WOOD, GRAVEL AND

METAL CONTENT. (SM W/DEBRIS)*
VERY SOFT GRAY ORGANIC CLAY WITH

SAND AND OIL ODOR. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH

SLIGHT SAND AND OIL ODOR. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH
SLIGHT SAND AND OIL ODOR. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH

WOOD CONTENT. (OL W/WOOD)*

VERY SOFT GRAY ORGANIC CLAY WITH

SLIGHT SAND CONTENT. (OL)*

CONTINUED

Blovn Per
6 Inches

4-8-9

5-7-10

4-4-8

3-6-12

8-11-15

1/18"

1/18"

1/18"

1/2" 54/2"

1/18"

0

[citing and Sampling in accordance with ASTM D. 158647 (1974)

;emarks: _______*VISUAL UNIFIED SOIL CLASSIFICATION
**LOCALLY CALLED MARL
DRILL RIG MOVED 15 TIMES TO ADVANCE DRILL HOLE.

*** GROUND SURFACE ELEVATION ESTIMATED FROM DAVIS & FLOYD, INC. DRAWING ENTITLED
TOPOGRAPHIC SURVEY FOR AQUARIUM SITE, DATED FEBRUARY 13. 1990.



MYRTLE BEACH. S.C.
SOIL CONSULTANTS, INC

CHARLESTON. S.C.

LOG of BORING
SAVANNAH. GA.

PROPOSED AQUARIUM. CHARLESTON. SC

Boring Mr. 3 (CONT) S. C. I. Project No. _

Ground Surface Elev. — °——————————Datum.

90108 -Dale 4-27 & 3Q-9Q '5-07-90

M.S.L . 2.17-Gr. Water Elev.
(Minimum of 24 hrs. after completion)

Sompl*
No.

11

12

13

14

15

h-
17

18

19

20

21

SAMPLE STRATUM
Eltv. -Feet &• Inches Elev. -Feel & Inches
from

-26.0

-31.0

-36.0

-41.0

-46.0

-51.0

-56.0

-61.0

-66.0

-71.0

-76.0

To

-27.5

-32.5

-37.5

-42.5

-47.5

-52.5

-57.5

-62.5

-67.5

-72.5

-77.5

From

-45.0

-55.0

-65.0

-70.0

-75.0

To

-45. 0

-55.0

-65.0

-70.0

-75.0

VISUAL FIELD CLASSIFICATION

VERY SOFT GRAY ORGANIC CLAY WITH
SLIGHT SAND CONTENT. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH "

SLIGHT SAND CONTENT. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH
SLIGHT SAND CONTENT. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH

SLIGHT SAND CONTENT. (OL)*

MEDIUM GRAY INORGANIC CLAY WITH SLIGHT
SAND CONTENT. (CH)*

MEDIUM GRAY INORGANIC CLAY WITH MEDIUM
SAND CONTENT. (CH)*

LOOSE GRAY FINE SAND WITH MEDIUM

INORGANIC CLAY CONTENT. (SC)*

LOOSE GRAY FINE SAND WITH INORGANIC

CLAY CONTENT. (SC)*

VERY SOFT GRAY INORGANIC CLAY WITH

SLIGHT SAND CONTENT. (CH)*
SOFT GRAY INORGANIC CLAY WITH SLIGHT

SAND CONTENT. (CH)*

STIFF BROWNISH GREEN CALCAREOUS CLAY

WITH SLIGHT SAND CONTENT.** (MH)*

Blows Per
6 Inchet

1/18"

1/18"

1/18"

1/18"

2-2-3

2-3-3

2-3-2

3-3-3

1-1-1

1-1-2

5-8-8

citing and Sampling in accordance with ASTM 0. 1586-67 (1974)

Remarks: ———————————————————————



MYRTLE BEACH. S.C
SOIL CONSULTANTS, INC.

CHARLESTON. S.C.

LOG of BORING
SAVANNAH. GA.

project. PROPOSED AQUARIUM, CHARLESTON. SOUTH CAROLINA

Mr, 4

Surface Eiev.

S C

6.0 ***

1. Project No.

Datum .

90108 n

M. S . L.

,fo 4/24 & 25/90'-

Gr. Water Elev. 2.0
(Minimum of 24 hrs. after completion)

No.

1

2

3

4

H-
8

9

10

11

12

13

SAMPLE STRATUM
Elev. - Feet & Inches Elev. . Feet & Inchei
Froni

6.0

3.5

1.0

-1.5

-4.0
-6.5
-9.0

-11.5

-14.0

-19.0

-24.0

-29.0

-34.0

Te

4.5

2.0

-0.5

-3.0

-5.5
-8.0
-10.5

-13.0

-15.5

-20.5

-25.5

-30.5

-35.5

From

6.0

4.0

1.5

-1.0

-8.S

-13.5

-18.5

To

4.0

1.5

-1.0

-8.5
-*

-13.5

-18.5

VISUAL FIELD CLASSIFICATION

MEDIUM BROWN FINE SAND WITH SLIGHT

BRICK, CONCRETE FRAGMENT AND ROOT

CONTENT. (SM W/ROOTS AND DEBRIS)*

MEDIUM BROWN FINE TO COARSE SAND WITH

OIL ODOR. (SM-SP)*

LOOSE GRAY FINE TO COARSE SAND WITH

OIL ODOR. (SM-SP)*

LOOSE GRAY FINE SAND WITH OIL ODOR. (SM)'

LOOSE GRAY FINE SAND WITH OIL ODOR. (SM)'
LOOSE TAN FINE SAND. (SM)*
VERY SOFT GRAY ORGANIC CLAY WITH SLIGHT

SAND AND OIL ODOR. (OL)*
VERY SOFT GRAY ORGANIC CLAY WITH SLIGHT

SAND AND OIL ODOR. (OL)*

VERY STIFF GRAY INORGANIC CLAY WITH

DECAYED WOOD AND SLIGHT SAND

CONTENT. (CL)*

VERY SOFT GRAY ORGANIC CLAY WITH SLIGHT
SAND AND DECAYED WOOD CONTENT. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH SLIGHT
SAND AND DECAYED WOOD CONTENT. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH SLIGHT
SAND CONTENT. (OL)

VERY SOFT GRAY ORGANIC CLAY WITH SLIGHT

SAND CONTENT. (OL)*

CONTINUED

Blows Per
6 Inches

3-15-10

5-6-7

3-4-4

' 3-3-2

' 2-3-3
2-2-3
1-1-1

1-1-1

8-10-16

1-1-1

1-1-1

1/18"

1/18"

]
3

'citing and Sampling in accordance wilh ASTM D. 1586-67 (1974)

Remarks.- *VISUAL UNIFIED SOIL CLASSIFICATION
**LOCALLY CALLED MARL

SHOVEL SAMPLE TAKEN ADJACENT TO BORING INDICATED VARYING
ROOT CONTENT TO A DEPTH OF APPROXIMATELY 6".

*** GROUND SURFACE ELEVATION ESTIMATED FROM DAVIS AND FLOYD, INC. DRAWING ENTITLED

TOPOGRAPHIC SURVEY FOR AQUARIUM SITE, DATED FEBRUARY 13,1990.



MYRTLE BEACH. S.C.

SOIL CONSULTANTS, INC.
CHARLESTON. S.C.

LOG of BORING
SAVANNAH. GA

projecf. PROPOSED AQUARIUM, CHARLESTON, SOUTH CAROLINA

Boring MQ A (CONT) S. C. I. Project No. 90108 .Date 4/24 & 25/90

Ground Surface Elev. 6.0 . Datum - M.S.L. -Gr. Water Elev.
(Minimum of 24 hrs. after completion)

Sample
No.

14

15

16

17

18

^19

20

21

SAMPLE STRATUM
Etov.-Feet & Inches Elev.. feet & Inches

From

-39.0

-44.0

-49.0

-54.0

-59.0

-64.0

-69.0

-74.0

To

-40.5

-45.5

-50.5

-55.5

-60.5

-65.5

-70.5

-75.5

From

-44.0

-53.5

-58.5

-63.5

-72.0

To

-44.0

-53.5

-58.5

-63.5

-72.0

VlSUAt FIEtD CIASS1FICATION

VERY SOFT GRAY ORGANIC CLAY WITH SLIGHT
SAND CONTENT. (OL)*

MEDIUM GRAY INORGANIC CLAY WITH SLIGHT
SAND AND SLIGHT SHELL CONTENT. (CL)*

MEDIUM GRAY INORGANIC CLAY WITH SLIGHT

SAND AND SLIGHT SHELL CONTENT. (CL)*
STIFF GRAY INORGANIC CLAY WITH SLIGHT

SAND CONTENT. (CH)*

VERY STIFF GRAY INORGANIC CLAY WITH

SLIGHT SAND CONTENT. (CH)*
STIFF GRAY INORGANIC CLAY WITH SLIGHT

SAND CONTENT. (CH)*
STIFF GRAY INORGANIC CLAY WITH SLIGHT
SAND CONTENT. (CH)*

STIFF BROWNISH GREEN CLACAREOUS CLAY

WITH SLIGHT SAND CONTENT.** (MH)*

Blows Per
6 Inches

1-1-1

1-2-3

2-2-3

4-5-7

6-8-9

4-6-9

5-8-7

5-8-6

eling and Sampling in accordance with ASTM D. 158647 (1974)

'marks: ———————————————————————



MYRTLE BEACH. S.C.

SOIL CONSULTANTS, INC.
CHARLESTON. S.C.

LOG of BORING
SAVANNAH. GA.

Project:. PROPOSED AQUARIUM. CHAttT.ESTON,. SC

_, Boring No..

. 1 Ground Surface Elev. "2-° ***

S. C. I. Project No. 90108 -Date . 5-3-90

.Datum. M.S.L. -Gr. Water Elev. —TIDAL

(Minimum of 24 hrs. after completion)

Sample
No.

1

2

3

4

" 5

6

7

8

9

10

11

12

SAMPLE STRATUM
El«v. -Fni & Ipehn Etar.-Fmt & Inchn
From

-2.0

-6.0

-11.0

-16.0

-21.0

-26.0

-31.0

-36.0

-41.0

-46.0

-51.0

-56.0

To

-3.5

-7.5

-12.5

-17.5

-22.5

-27.5

-32.5

-37.5

-42.5

-47.5

-52.5

-57.5

From

-1.0

-2.0

-25.0

-30.0

-39.5

-45.0

-50.0

To

-2.0

-25.0

-30.0

-39.5

-45.0

-50.0

VISUAL FIELD CLASSIFICATION

TIME BORING STARTED 0900

WATER

VERY SOFT GRAY ORGANIC CLAY WITH SLIGH1

SAND AND OIL ODOR. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH SLIGH1

SAND AND OIL ODOR. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH SLIGHT.

SAND AND OIL ODOR. (OL)*
VERY SOFT GRAY ORGANIC CLAY WITH SLIGHT

SAND AND OIL ODOR. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH ST.TGHT

SAND AND OIL ODOR. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH SLIGHT

SAND, HIGH WOOD AND OIL ODOR. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH SLIGHT
SAND AND SHELL CONTENT. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH SLIGHT

SAND AND SHELL CONTENT. (OL)*

SOFT GRAY INORGANIC CLAY WITH SLIGHT

SAND AND SHELL CONTENT. (CH)*

MEDIUM GRAY INORGANIC CLAY WITH SLIGHT
SAND AND SHELL CONTENT. (CH)*

STIFF GRAY INORGANIC CLAY WITH SLIGHT

SAND AND SHELL CONTENT. (CH)*
STIFF GRAY INORGANIC CLAY WITH SLIGHT

SAND AND SHELL CONTENT. (CH)*

Blows Per
6 Inchn

1/18"

1/18"

1/18"

1/18"

9/l«»

1-1-1

1-1-1

2/18"

2-2-2

2-?-T

2-3-6

2-4-6
(CONTINUED)

1

1

1

tiling and Sampling in accordance with ASTM 0. 158647 (1974)

emarks: *VISUAL UNIFIED SOIL CLASSIFICATION
**LOCALLY CALLED MARL

_____SURFACE DEBRIS WAS EVIDENT IN THE VICINITY OF THIS BORTNO T.nrATTDN
*** GROUND SURFACE ELEVATION ESTIMATED FROM DAVIS AND FLOYD. INC. DRAWING

ENTITLED TOPOGRAPHIC SURVEY FOR AQUARIUM SITE, DATED FEBRUARY 13, 1990.



MYRTLE BEACH. S.C.

SOIL CONSULTANTS, INC
CHARLESTON. S.C.

LOG of BORING
SAVANNAH. GA.

projec,. PROPOSED AQUARIUM, CHARLESTON, SC____

Boring Mn 5 (CONT) 5. C. I. Project No. 90108 -Date 5-3-90

Ground Surface Elev. -2-° .Datum. M - S ' L - -Or. Water Elev. TIDAL

(Minimum of 24 hrs. after completion)

SampU
No.

13

14

15 '

16

SAMPLE STRATUM
EUv.-Feet &. Inchit Elev. -feel L Inchet

From

-61.0

-66.0

-71.0

-76.0

To

-62.5

-67.5

-72.5

-77.5

From

-73.5

To

-73.5

VISUAL FIELD CLASSIFICATION

STIFF GRAY INORGANIC CLAY WITH SLIGHT

SAND AND SHELL CONTENT. (CH)*

STIFF GRAY INORGANIC CLAY WITH SLIGHT

SAND AND SHELL CONTENT. (CH)*

STIFF GRAY INORGANIC CLAY WITH SLIGHT

SAND AND SHELL CONTENT. (CH)*

VERY STIFF BROWNISH GREEN CALCAREOUS

CLAY WITH SLIGHT SAND CONTENT.** (MH)*

Blowi Per
6 Inches

3-5-5

3-4-5

5-5-6

7-12-18

ing and Sampling in occordonce wilh ASTM D. 1586-67 (1974)

emarks: ——————————————————————



MYRTLE BEACH. S.C

SOIL CONSULTANTS, INC.
CHARLESTON. S.C.

LOG of BORING
SAVANNAH. GA

a
i

project. PROPOSED AQUARIUM. CHARLESTON. SOUTH CAROLINA

Boring No.__JL . S. C. I. Project No. 09108 .Date 4/26/ & 4/27/90

Ground Surface Elev. "7.0 *** .Datum. M.S.L. -Gr. Water Elev. ——TIDAL
(Minimum of 24 hrs. after completion)

Sample
No.

1

2

3

4

|>
W 5

6

7

8

9

10

11

12

SAMPLE STRATUM
Elev. - Feet & InehM Elev. - Feet & Inches

From

-7.0

-12.0

-17.0

-22.0

-27.0

-32.0

-37.0

-42.0

-47.0

-52.0

-57.0

-62.0

To

-8.5

-13.5

-18.5

-23.5

-28.5

-33.5

-38.5

-43.5

-48.5

-53.5

-58.5

-63.5

Froni

0.0

-7.0

-45.5

-56.0

To

-7.0

-45.5

-56.0

-66.0

VISUAL FIELD CLASSIFICATION

TIME BORING STARTED 1053

WATER

VERY SOFT GRAY ORGANIC CLAY WITH SLIGHT

SAND CONTENT. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH SLIGHI

SAND CONTENT. (OL)*
VERY SOFT GRAY ORGANIC CLAY WITH SLIGHI

SAND CONTENT. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH SLIGHI
SAND CONTENT. (OL)*
VERY SOFT GRAY ORGANIC CLAY WITH SLIGHI

SAND CONTENT. (OL)*
VERY SOFT GRAY ORGANIC CLAY WITH SLIGHI

SAND CONTENT. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH SLIGHI

SAND AND SHELL CONTENT. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH SLIGHI

SAND AND SHELL CONTENT. (OL)*
SOFT GRAY INORGANIC CLAY WITH SLIGHT

SAND CONTENT. (CH)*

SOFT GRAY INORGANIC CLAY WITH SLIGHT
SAND CONTENT. (CH)*

VERY STIFF GRAY INORGANIC CLAY WITH

SLIGHT SAND AND SHELL CONTENT. (CH)*
VERY STIFF GRAY INORGANIC CLAY WITH

SLIGHT SAND CONTENT. (CH)*

Blovn Per
6 Inchei

1/18"

1/18"

1/18"

1-1-1

1/18"

1/18"

1/18"

. 1/18"

2-2-2

2-2-2

3-8-8

5-8-9
(CONTINUED)

]

ling and Sampling in accordance with ASTM 0. 1586-67 (1974)

*VISUAL UNIFIED SOIL CLASSIFICATION.emarks:
**LOCALLY CALLED MARL

*** GROUND SURFACE ELEVATION ESTIMATED FROM DAVIS AND FLOYD. INC. DRAWING ENTITLED
TOPOGRAPHIC SURVEY FOR AQUARIUM SITE. DATED FEBRUARY 13.1990.



MYRTLE BEACH. S.C.

SOIL CONSULTANTS, INC.
CHARLESTON. S.C. SAVANNAH. GA.

LOG of BORING

PROPOSED AQUARIUM, CHARLESTON, SOUTH CAROLINA

Sompl.
No.

13

14

15

16

17

l»-10

19

20 • •

21

22

23

SAMPLE STRATUM
EI«v.-Feet & Inctw Etev. -Feel & Inchet

From

-67.0

-72.0

-77.0

-82.0

-87.0

-92.0

-97.0

-102.0

-107.0

-112.0

-117.0

To

-68.5

-73.5

-78.5

-83.5

-88.5

-93.5

-98.5

-103.5

-108.5

-113.5

-118.5

From

-66.0

-74.5

-85.0

To

-74.5

-85.0

VISUAL HELD CLASSIFICATION

STIFF GRAY INORGANIC CLAY WITH SLIGHT

SAND CONTENT. (CH)*

STIFF GRAY INORGANIC CLAY WITH SLIGHT

SAND CONTENT. (CH)*

VERY STIFF BROWNISH GREEN CALCAREOUS

CLAY WITH SLIGHT SAND CONTENT.** (MH)*

VERY STIFF BROWNISH GREEN CALCAREOUS

CLAY WITH SLIGHT SAND CONTENT.** (MH)*

STIFF BROWNISH GREEN CALCAREOUS CLAY

WITH SLIGHT SAND CONTENT.** (MH)*

STIFF BROWNISH GREEN CALCAREOUS CLAY

WITH SLIGHT SAND CONTENT.** (MH)*
STIFF BROWNISH GREEN CALCAREOUS CLAY

WITH SLIGHT SAND CONTENT.** (MH)*

STIFF BROWNISH GREEN CALCAREOUS CLAY

WITH SLIGHT SAND CONTENT.** (MH)*

STIFF BROWNISH GREEN CALCAREOUS CLAY

WITH SLIGHT SAND CONTENT.** (MH)*

STIFF BROWNISH GREEN CALCAREOUS CLAY

WITH SLIGHT SAND CONTENT.** (MH)*

STIFF BROWNISH GREEN CALCAREOUS CLAY

WITH SLIGHT SAND CONTENT.** (MH)*

Blown Per
6 inchet

4-6-8

4-5-5

5-9-14

4-7-11

5-6-9

4-7-7

4-4-6

5-6-8

4-5-10

3-4-8

5-5-7

ling and Sampling in accordance with ASTM 0. 1586-67 (1974)

marks: —————————————————————————



MYRTLE BEACH. S.C

SOIL CONSULTANTS, INC
CHARLESTON. S.C.

LOG of BORING
SAVANNAH. GA.

project. PROPOSED AQUARIUM, CHARLESTON, SOUTH CAROLINA

Boring No.. S. C. I. Project No. 90108 -Date 5/1 & 2/90

Ground Surface Elev. ~8-° *** . Datum - M.S.L. -Gr. Water Elev. TIDAL

(Minimum of 24 hrs. after completion)

Sample
No.

1

2

3

4

li-
6

7

8

9

10

11

12

SAMPLE STRATUM
Elev. - Feel & lochet Elev. - Feel & Inchei
From

-8.0

-16.0

-21.0

-26.0

-31.0

-36.0

-41.0

-46.0

-51.0

-56.0

-61.0

-66.0

To

-9.5

-17.5

-22.5

-27.5

-32.5

-37.5

-42.5

-47.5

-52.5

-57.5

-62.5

-67.5

From

-4.0

-8.0

-12.0

-24.5

-44.5

-50.0

-55.0

-60.0

To

-8.0

-12.0

-24.5

-44.5

-50.0

-55.0

-60.0

VISUAL FIELD CLASSIFICATION

TIME BORING STARTED 1000

WATER

VERY SOFT GRAY ORGANIC CLAY WITH

SLIGHT SAND CONTENT. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH

SLIGHT SAND AND OIL ODOR. (OL)*

VERY SOFT GRAY ORGANC CLAY WITH

SLIGHT SAND AND OIL ODOR. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH

SLIGHT SAND CONTENT. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH
SLIGHT SAND AND SHELL CONTENT. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH

SLIGHT SAND AND SHELL CONTENT. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH

SLIGHT SAND AND SHELL CONTENT. (OL)*

SOFT GRAY ORGANIC CLAY WITH SLIGHT

SAND AND SHELL CONTENT. (OL)*

VERY LOOSE GRAY FINE SAND WITH SLIGHT
ORGANIC CLAY AND SHELL CONTENT. (SM)*

LOOSE FINE SAND WITH SLIGHT SHELL

CONTENT. (SM)*

STIFF GRAY INORGANIC CLAY WITH SLIGHT

SAND AND SHELL CONTENT. (CH)*

STIFF GRAY INORGANIC CLAY WITH SLIGHT

SAND AND SHELL CONTENT. (CL)*

Blows Per
6 Inchet

1/18"

1/18"

1/18"

1/18"

1/18"

1-1-1

1-1-1

2-2-2

2/18"

5-5-5

3-4-5

4-5-6
(CONTINUED)

iiiing and Sampling in accordance with ASTM 0. 1586-67 (1974)

*VISUAL UNIFIED SOIL CLASSIFICATION.emarks:
**LOCALLY CALLED MARL

*** GROUND SURFACE ELEVATION ESTIMATED FROM DAVIS AND FLOYD, INC. DRAWING ENTITLED
TOPOGRAPHIC SURVEY FOR AQUARIUM SITE, DATED FEBRUARY 13, 1990.
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MYRTLE BEACH. S.C
SOIL CONSULTANTS, INC

CHARLESTON. S.C.

LOG of BORING
SAVANNAH. GA.

PROPOSED AQUARIUM. CHARLESTON. SOUTH CAROLINA

Boring M» 7 (CONT) 5. C. I. Project No. 90108 -Date 5/1 & 2 /QD

Ground Surface Elev. -8.Q*** . Datum ——M.S..L. TTDAT.-Gr. Water Elev.
(Minimum of 24 hrs. after completion)

Sample
No.

13

14

15

16

17

1
18

19

20

21

22

23

SAMPLE STRATUM
Elev. - Feet & Inches Elev. - Feet & Inches
ftotn

-71.0

-76.0

-81.0

-86.0

-91.0

-96.0

-101.0

-106.0

-111.0

-116.0

-121.0

To

-72.5

-77.5

-82.5

-87.5

-92.5

-97.5

-102.5

-107.5

-112.5

-117.5

-122.5

From

-79.5

-109.5

-115.0

-119.5

To

-79.5

-109.5

-115.0

-119.5

VISUAl FIELD CLASSIFICATION

STIFF GRAY INORGANIC CLAY WITH SLIGHT
SAND AND SHELL CONTENT. (CL)*

STIFF GRAY INORGANIC CLAY WITH SLIGHT

SAND AND SHELL CONTENT. (CL)*

VERY STIFF BROWNISH GREEN CALCAREOUS
CLAY WITH SLIGHT SAND CONTENT.** (MH)*

VERY STIFF BROWNISH GREEN CALCAREOUS

CLAY WITH SLIGHT SAND CONTENT.** (MH)*

VERY STIFF BROWNISH GREEN CALCAREOUS

CLAY WITH SLIGHT SAND CONTENT.** (MH)*
VERY STIFF BROWNISH GREEN CALCAREOUS
CLAY WITH SLIGHT SAND CONTENT.** (MH)*

VERY STIFF BROWNISH GREEN CALCAREOUS

CLAY WITH SLIGHT SAND CONTENT.** (MH)*

VERY STIFF BROWNISH GREEN CALCAREOUS

CLAY WITH SLIGHT SAND CONTENT.** (MH)*

STIFF BROWNISH GREEN CALCAREOUS CLAY

WITH SLIGHT SAND CONTENT.** (MH)*

VERY STIFF BROWNISH GREEN CALCAREOUS

CLAY WITH SLIGHT SAND CONTENT.** (MH)*

STIFF BROWNISH GREEN CALCAREOUS CLAY
WITH SLIGHT SAND CONTENT.** (MH)*

Blows Per
6 Inches

4-6-7

3-4-5

6-12-1 S

5-8-10

4-8-12

S-S-14

4-6-12

3-5-11

5-5-10

4-5-11

6-7-8

3
a

eiling and Sampling in accordance with ASTM D. 1586-67 (1974)

Remarks: ——————————————————————
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MYRTLE BEACH. S.C.

SOIL CONSULTANTS, INC.
CHARLESTON. S.C.

LOG of BORING
SAVANNAH. GA.

Project: PROPOSED AQUARIUM, CHARLESTON, SOUTH CAROLINA

Mo 8

Surface Elev.

s r

2.0 ***

I Project No

. Datum _

90108

M.S.L.

5/9 & 10/90 "J

Gr. Water Elev. TIDAL
(Minimum of 24 hrs. after completion)

Sample
No.

1

2

3

4

IH-
6

7

8

9

10

SAMPLE STRATUM
Elev. • Feel & Inches Elev. - Feet & Inchei
From

-3.0

-8.0

-13.0

-18.0

-23.0

-28.0

-33.0

-38.0

-43.0

-48.0

To

-4.5

-9.5

-14.5

-19.5

-24.5

-29.5

-34.5

-39.5

-44.5

-49.5

Front

2.0
-3.0

-32.5

-37.5

-42.5

-47.5

To

-3.0

-32.5

-37.5

-42.5

-47.5

VISUAL FIELD CLASSIFICATION

STEEL, RIP-RAP, CABLE, DEBRIS, ETC.
VERY SOFT GRAY ORGANIC CLAY WITH

SLIGHT SAND AND OIL ODOR. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH

SLIGHT SAND AND OIL ODOR. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH

SLIGHT SAND AND OIL ODOR. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH

SLIGHT SAND AND OIL ODOR. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH
SLIGHT SAND AND OIL ODOR. (OL)*

VERY SOFT GRAY ORGANIC CLAY WITH

SLIGHT SAND AND OIL ODOR. (OL)*

MEDIUM GRAY INORGANIC CLAY WITH

HIGH SAND AND SLIGHT SHELL CONTENT.

(CL)*

MEDIUM GRAY FINE SAND WITH SLIGHT
SHELL CONTENT. (SM)*

VERY STIFF GRAY INORGANIC CLAY WITH
SLIGHT SAND AND SLIGHT SHELL CONTENT.
(CL)*

STIFF GRAY ORGANIC CLAY WITH MEDIUM
SAND AND SLIGHT PHOSPHATIC NODULES

AND DECAYED WOOD CONTENT. (OL)*

CONTINUED

Blows Per
6 Inchei

1/18"

1/18"

1/18"

1/18"

2/18"

2/18"

4-4-4

3-6-5

3-8-8

3-4-5

ling end Sampling in accordance with ASTM D. 1586-67 (

*VISUAL UNIFIED SOIL CLASSIFICATION
imarks:

**LOCALLY CALLED MARL.

THE TOP 5' OF THE SOIL PROFILE CONTAINED HEAVY DEBRIS.
*** GROUND SURFACE ELEVATION ESTIMATED FROM DAVIS AND FLOYD, INC. DRAWING ENTITLED

TOPOGRAPHIC SURVEY FOR AQUARIUM SITE, DATED. FEBRUARY 13, 1990.



MYRTLE BEACH. S.C.

SOIL CONSULTANTS, INC.
CHARLESTON, B.C. SAVANNAH. GA.

LOG of BORING

PROPOSED AQUARIUM, CHARLESTON, SOUTH CAROLINA

]

1

]

]

Project:
_ . 8 (CONT.) . _ , „ . ..Boring No.________ .... . S. C. I. Protect No. 90108 -Date 5/9 & 10790

Ground Surface Elev. 2.0 .Datum- M.S .L . TIDAL-Gr. Water Elev.
(Minimum of 24 hrs. after completion)

Sompl*
No.

11

12

13

,
J 14

15

16

17

18

19

20

SAMPLE STRATUM
Elev. - Feet t Inchvt Elov. • Fact & Inchct
From

-53.0

-58.0

-63.0

-68.0

-73.0

-78.0

-83.0

-88.0

-93.0

-98.0

To

-54.5

-59.5

-64.5

-69.5

-74.5

-79.5

-84.5

-89.5

-94.5

-99.5

From

-60.0

-77.5

-82.5

To

-60.0

-77.5

-82.5

VISUAl FIELD CLASSIFICATION

STIFF GRAY ORGANIC CLAY WITH MEDIUM
SAND AND SHELL, MEDIUM PHOSPHATIC

NODULES AND DECAYED WOOD CONTENT. .-

(OL)*

STIFF GRAY ORGANIC CLAY WITH SLIGHT

SAND AND SHELL, SLIGHT PHOSPHATIC

NODULES AND DECAYED WOOD CONTENT.

(OL)*

STIFF GRAY INORGANIC CLAY WITH SLIGHT

SAND CONTENT. (CH)*

STIFF GRAY INORGANIC CLAY WITH SLIGHT
SAND CONTENT. (CH)*
STIFF GRAY INORGANIC CLAY WITH SLIGHT

SAND CONTENT. (CH)*

VERY STIFF BROWNISH GREEN CALCAREOUS

CLAY WITH SLIGHT SAND CONTENT. **(MH)

STIFF BROWNISH GREEN CALCAREOUS CLAY

WITH SLIGHT SAND CONTENT. **(MH)*
STIFF BROWNISH GREEN CALCAREOUS CLAY
WITH SLIGHT SAND CONTENT. **(MH)*
STIFF BROWNISH GREEN CALCAREOUS CLAY
WITH SLIGHT SAND CONTENT. **(MH)*
STIFF BROWNISH GREEN CALCAREOUS CLAY

WITH SLIGHT SAND CONTENT. **(MH)*

CONTINUED .

Blowi Per
6 Inchn

3-5-6

4-4-6

3-6-6

3-8-6

4-7-7

3-8-11

4-6-8

3-7-8

4-6-7

5-6-9

•

in0 and Sampling in accordance with ASTM 0. 1586-67 (1974)

emarks: ————————————.———.——————



MYRTLE BEACH. S.C

SOIL CONSULTANTS, INC.
CHARLESTON. S.C. SAVANNAH. GA.

1

Project:

Boring

LOG of BORING

PROPOSED AQUARIUM, CHARLESTON, SOUTH CAROLINA

No 8 (CONT.) iC; r | PmjprtNn

$nrfaro Plow 2'° Datum

90108 nft. 5/9 & 10/90 :

M - S - L - Gr. Water Flev. ..... TIDAL
(Minimum of 24 hrs. after completion)

Sompl*
No.

21

22

23

24

l>-

SAMPIE STRATUM
Elev. . Feel & Inctm Elev. - Feet & Inchei

From

-103.0

-108.0

-113.0

-118.0

To

-104.5

-109.5

-114.5

-119.5

; From

!

1-112.5

To

-112.5

VISUAL FIELD CLASSIFICATION

STIFF BROWNISH GREEN CALCAREOUS CLAY

WITH SLIGHT SAND CONTENT. **(MH)*

STIFF BROWNISH GREEN CALCAREOUS CLAY

WITH SLIGHT SAND CONTENT. **(MH)*

VERY STIFF BROWNISH GREEN CALCAREOUS
CLAY WITH SLIGHT SAND CONTENT. **(MH)

VERY STIFF BROWNISH GREEN CALCAREOUS

CLAY WITH SLIGHT SAND CONTENT. **(MH)

Blows Per
6 Inches

11-4-8

4-7-6

5-7-10
e

6-8-9
cr

0

sting and Sampling in accordance with ASTM D. 1584-67 (1974)

remarks: ——————————————————————
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MONITORING WELL CONSTRUCTION DETAILS
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APPENDIX VHI

MONITORING WELL CONSTRUCTION DETAILS
The 12 monitoring wells were installed under the direct supervision of a South

Carolina Certified Well Driller in accordance with South Carolina Well Standards and
Regulations, 61-71. The monitoring wells were installed with a drill rig equipped with
6 7/8-inch outside diameter hollow stem augers. Equipment used in the installation process
was thoroughly high-pressure steam-cleaned prior to use at the site and between the
installation of each monitoring well. Decontamination water was contained and placed in a
tank on the site.

Soil samples for laboratory analysis were collected during the installation of each
well. Surface samples (0"-6") were collected with a stainless steel hand auger. Subsurface
samples were collected with a 2-foot split-spoon sampler. Each sample was composited by
gently mixing it in a stainless steel bowl or on aluminum foil. Each sample was then
placed into a 500 ml wide mouthed glass jar with a teflon-lined lid using a stainless steel
spoon. Samples were then placed on ice in a cooler for transportation to the laboratory.
Chain of Custody documents are included in Appendix X.

The sampling equipment was decontaminated between the collection of each sample.
Field decontamination procedures used for the soil sampling equipment, as well as the
sampling equipment discussed in Appendix XII, were:

1) item was washed thoroughly with a dilute solution of phosphate-free
laboratory detergent

2) item was rinsed at least two times with tap water
3) item was rinsed with dilute HC1 solution
4) item was rinsed with deionized water
5) item was rinsed at least twice with reagent grade isopropanol
6) item was rinsed at least twice with deionized/organic free water
7) item was air dried if time permitted

Equipment not immediately re-used was wrapped in aluminum foil.
These procedures are consistent with EPA protocols except for the use of HC1.

Use of HC1 could mobilize metals from metal sampling equipment. If this occurred,
the only potential bias would be to cause the samples to contain metals in excess of
actual conditions. However, sample bias is unlikely considering the equipment was
rinsed five times following use of HC1. Decontamination rinsate was contained
onsite.

Soil cuttings generated by the well installation process were contained onsite in a
covered roll-off container. The wells were installed in the following sequence: MW-10,

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417

Phone (803) 556-8171 • FAX (803) 766-1178



Appendix VIII - Monitoring Well Construction Details
Page ii

MW-8, MW-6, MW-7, MW-9, MW-2, MW-5, MW-4, MW-3, MW-12, MW-1, and MW-
11.

The monitoring wells are constructed of 2-inch diameter, flush-threaded, PVC
casings and No. 10 slot screens. PVC was selected as the well construction material
because it was successfully used at the Calhoun Park/Ansonborough Homes site, which is
more severely impact than the CHS. The integrity of well W-12, where limited free
product was detected, may eventually be compromised by the product. However, the
findings of this investigation indicate that the PVC wells are adequate to obtain
representative groundwater samples.

A 2-foot sump was placed on the bottom of each screen to minimize clogging of the
screen and permit an area for DNAPLs to accumulate if encountered. After placement of
the PVC casing and screen in each borehole:

• A well graded, medium-grained silica sand was used for the sand pack. The sand
pack extended at least 6 inches below the bottom of the well screen and sump, and,
in accordance with R.61-71, no more than 2.5 times the borehole diameter above
the top of the screen. Because of caving of native soils, a sand pack was not able
to be installed over the entire screened interval of wells W-9 and W-11. Therefore,
native soils abut portions of the screen of these two wells.

• A bentonite plug was emplaced in the borehole above the sand pack and hydrated
with tap water. Since the wells were screened to within several feet of land
surface, the bentonite was poured into the well bore.

• At least 24 hours following the hydration of the bentonite, the remainder of the
annulus was filled with cement grout, and a locking, above-grade steel cover was
set in the cement to protect the well casing.

Monitoring well schematics and lithologic logs illustrating the construction details of each
well are included in this appendix. The latitude and longitude coordinates of each well are
shown on these schematics. Pertinent information concerning each well is summarized in
the Monitoring Well Construction Details table included in this appendix.

The elevation of a measuring point established on the rim of the PVC well casing of
each well was surveyed by GEL. The land surface elevation adjacent to each well was also
surveyed. The elevations are based on a land surface elevation of 6.0 feet above mean sea
level at the location of MW-11. This elevation was estimated based on a detailed
topographic survey of the proposed South Carolina Aquarium site. Depths to
groundwater, measured from these points prior to collecting groundwater samples, were
used to calculate the water table elevation at each well location. The elevation data is also
included on the Monitoring Well Construction Details table.

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417

Phone (803) 556-8171 • FAX (803) 766-1178



MONITORING WELL CONSTRUCTION DETAILS

CHARLESTON HARBOR SITE
CHARLESTON, SOUTH CAROLINA

Well
Number

MW-1
MW-2
MW-3
MW-4
MW-5
MW-6
MW.7
MW-8
MW-9
MW-10
MW-11
MW-1 2

Date
Installed

8/25/92
8/21/92
8/24/92
8/21/92
8/21/92
8/20/92
mo/92
8/19/92
8/20/92
8/18/92
8/26/92
8/25/92

Casing
Material

PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC

Casing Screen
Diameter Slot
(inches) Size

(inches)
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010

Land
Surface

Elevation*
(feet msl)

5.87
6.20
6.12
8.06
7.11
6.05
6.12
5.84
6.93
7.41
6.00
5.73

Top of
Well

Elevation*
(feet msl)

8.88
8.96
8.52
10.90
9.83
9.00
9.33
8.32
9.08
9.91
8.75
8.82

Total Screened Depth to Water
Well Depth* Groundwater Table

Depth** (feet) 9/3-4/92** Elevation*
(feet) (feet) (feet msl)
14.81
15.00
18.75
16.66
18.30
18.12
18.04
30.99
21.89
19.88
29.64
19.62

3.07-(-3.93)
2.96-(-4.04)
2.77-(-8.23)
6.24-(-3.76)
3.53-(-6.47)
2.88-(-7.12)
3.29-(-6.71)

(-7.67H-20.67)
3.19-(-10.81)
4.03-(-7.97)

(-3.89H-18.89)
3.20-(-8.80)

4.55
5.28
5.20
8.76
6.79
4.63
5.41
5.20
6.29
5.99
5.09
5.51

4
3
3
2
3
4
3
3
2
3
3
3

.33

.68

.32

.14

.04

.37

.92

.12

.79

.92

.66

.31

* Land surface elevation for well W-l 1 was extrapolated from the site survey of the South Carolina Aquarium site. The
remaining wells were surveyed relative to well W-11.

** Referenced to measuring point on the rim of the PVC casing.
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Protective steel
cover with lock

Cement grout

Bentonite

2-Inch Diameter
. 2' Hush Threaded

Schedule 40
PVC Casing

•3'

Well Graded
Foster Dixiana

•6' FX-50 Quartz
Sand ——

2-Inch Diameter
Flush Threaded

- 8' Schedule 40
No. 10 Slot
PVC Screen

•9'

2-Inch Diameter
Flush Threaded
Schedule 40

, PVC Casing

Date Installed: August 25,1992
Latitude: N32°47'26"
Longitude: W79°55'38"
Land Surface Elevation: 5.87' msl
Top of Well Elevation: £.88' msl
Well Drillers: S. Rucker "

T. Hutto, #732

Water Table (measured 9/4/92)

Clayey sand; fill with wood pilings; creosote odor increases
with depth; potential creosote/coal tar free product at 5-6 feet
below land surface

Clay; gray; plastic and cohesive; faint to moderate odor; no
evidence of free product

GENERAL ENGINEERING
LABORATORIES

engineering conjultlng • chemical analjnlj CHAfiLOTON.3C

cUy<XB91

CHARLESTON HARBOR SITE
CHARLESTON. SOUTH CAROLINA

DATE OCTOBER 1,1992

MONITORING WELL
SCHEMATIC & LITHOLOG1C LOG

WELL
MW-1
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Date Installed: August 21,1992
Latitude: N32°4725"
Longitude: W79°55'38"
Land Surface Elevation: 6.20' msl
Top of Well Elevation: g.96' msl
Well Drillers: S. Rucker "

T. Hutto, #732

Sand; fill with wood, brick, gravel; petroleum and wood product
odor detected at 5 feet below land surface

Clay; gray; contains wood, gravel, wood fibers; petroleum and
wood product odor

Clay; gray, plastic and cohesive; no odor
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Date Installed: August 24,1992
Latitude: N32°47124"
Longitude: W79°55'38"
Land Surface Elevation: 6.12' msl
Top of Well Hevadon: 8.52' msl
Well Drillers: S. Rucker

T.Hutto,#732

Clay and sand fill; moderate creosote odor

Clay; gray; small amounts of wood chips, creosote odor
decreasing with depth
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Dale Installed: August 21,1992
Latitude: N32°47-24"
Longitude: W79°55'37"
Land Surface Elevadon: 8.06'msl
Top of Well Elevadon: 10.90' msl
Well Drillers: S. Rucker '

T. Hutto, #732

Fill with wood, brick

Clay; gray, plasdc and cohesive; no odor
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Date Installed: August 21,1992
Latitude: N32°47124"
Longitude: W79°55'37"
Land Surface Elevation: 7.11' msl
Top of Well Elevation: 9.83' msl
Well Drillers: S. Rucker "

T. Huno, #732

Sand and clay fill mixed with wood, sawdust, brick

Silty clay; gray; (-75%) clay; moderately dense, plastic and
cohesive; interstitial to clay; (-25%) silt
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Date Installed: August 20,1992
Latitude: N32°47'25"
Longitude: W79°55>37"
Land Surface Elevation: 6.05' msl
Top of Well Elevation: 9.00' msl
Well Drillers: S.Rucker '

T. Hutto, #732

Sandy fill; tan; fine to medium grained; 10% clay at 0-2 feet,
increasing in content; faint creosote odor from 2 feet to 13

Clay; gray; plastic and cohesive (former marsh); faint creosote
odor decreasing to none
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^ Date Installed: August 20, 1992
Latitude: N32°47'27"
Longitude: W79°55'36"
Land Surface Hevation: 6.12' msl
Top of Well Eevation: £.33' msl
WeU DriUers: S. Rucker "

.,__ T.Hutto,#732

i
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-£- Water Table (measured 9/4/92)

Sandy fill

Sandy clay; gray; clay (-70%); plastic, cohesive; sand (-30%),
fine grained, interstitial to clay; no creosote odor
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Date Installed: August 19, 1992
Latitude: N32°47'18"
Longitude: W79°55'35"
Land Surface Elevation: 5.84' msl
Top of Well Elevation: 8.32' msl

T U»*+A Jl"7OO

-^- Water Table (measured 9/4/92)

Sand; tan to brown; faint creosote odor 16 feet below land
surface

Sandy clay and clayey sand; dense cohesive clay below 23
feet, hydrogen sulfide and faint creosote odors
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Date Installed: August 20,1992
Latitude: N32°4726"
Longitude: W79°55'34"
Land Surface Elevation: 6.93' msl
Top of Well Elevation: 9.08' msl
Well Drillers: S. Rucker "

T. Hutto,#732

Sandy fill with brick and wood

Sandy clay; gray to black; clay (-70%); soft, plastic, cohesive;
sand (-30%), interstitial to clay; moderate creosote odor,
decreased with depth
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Date Installed: August 18,1992
Latitude: N32°4774"
Longitude: W79°55'35"
Land Surface Elevation: 7.41' msl
Top of Well Elevation: 9.91' msl
Well Drillers: S. Rucker "

T. Hutto, #732

Sandy fill with brick and wood

Clay; gray, plastic and cohesive
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Date Installed: August 26,1992
Latitude: N32°47'26"
Longitude: W79°55'35"
Land Surface Elevation: 6.00' msl
Top of Well Elevation: 8.75' msl
Well Drillers: S.Rucker "

T. Hutto, #732

Water Table (measured 9/4/92)

Fill; gray to black; sand with increasing clay content, wood debris,
strong creosote odor

Sandy clay; gray; clay (~75%), moderately dense and plastic; sand
(-25%), interstitial to clay; faint creosote odor
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Date Installed: August 25,1992
Latitude: N32°47'18"
Longitude: W79°55'37"
Land Surface Elevation: 5.73' msl
Top of Well Elevation: £.82' msl
Well Drillers: S. Rucker "

T. Hutto, #732

Top soil to sand to clayey sand; moderately cohesive; tight gray
clay at 5 feet; slight creosote odor; possible product at 6 feet

Clay; gray to gray-green at 14 feet; plastic and cohesive;
slight creosote odor, slight shell content at 14 feet
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APPENDIX X

CERTIFICATES OF ANALYSIS



ANALYTICAL SUMMARY REPORT
for

National Park Service, Charleston Harbor Site
Charleston, South Carolina

October 19, 1992

Laboratory Identification:

General Engineering Laboratories

Mailing Address:

P.O. Box 30712
Charleston, South Carolina 29417

Express Mail Delivery and Shipping Address:

2040 Savage Road
Charleston, South Carolina 29414

Telephone Number:
(803)556-8171

Summary:

Sample receipt

The samples for National Parks Service, Charleston Harbor Site arrived at General
Engineering Laboratories, Charleston, South Carolina, throughout the last two weeks of
August and the first week of September, 1992. All sample containers arrived without any
visible signs of tampering or breakage and samples within the containers were found to be
unbroken. Shipping packages contained proper chain of custody documentation and
signatures.

The following samples were received by the laboratory:

SAMPLE DATE LABORATORY
DESCRIPTION RECEIVED IDENTIFICATION

NPS-CHS, S-10, 10'-12' 08/18/92 9208313-01

NPS-CHS; S-8 0"-6" 08/19/92 9208343-01

NPS-CHS; S-8 3'-*' 08/19/92 9208343-02

NPS-CHS; S-8 l9'-23' 08/19/92 9208343-03

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417

Phone (803) 556-8171 • FAX (803) 766-1178



Analytical Summary Report - National Park Service, Charleston Harbor Site
October 19,1992
Page 2 of 4

SAMPLE
DESCRIPTION

NPS-CHS; S-8 26' -30'

NPS-CHS; S-6 0"-6"

NPS-CHS; S-6 3'-4'
NPS-CHS; S-6, 12.5'-14'

NPS-CHS; S-6, 18'-20'

NPS-CHS; S-9, 0"-6"

NPS-CHS; S-9, 3'-4'

NPS-CHS; S-9, 13'-17'

NPS-CHS; S-9, 23'-25'

NPS-CHS; S-4, 0"-6"

NPS-CHS; S^, 3'̂ '

NPS-CHS; S-4, 15'-17'

NPS-CHS; S-4, ir-131

NPS-CHS; S-3, 0"-6"

NPS-CHS; S-3, 3'-4'

NPS-CHS; S-3, 17'-19'

NPS-CHS; S-3, 9'-13'
NPS-CHS; S-l, 0"-6"

NPS-CHS; S-l, 3'-4'

NPS-CHS; S-l, 13'-15'

NPS-CHS; S-12, 3'-4'

NPS-CHS; S-12, 13'-15'

NPS-CHS; S-12, 19'-21'

NPS-CHS; S-l, 7-9'

NPS-CHS; S-ll, 3'-4'

NPS-CHS; S-ll,27'-31'

NPS-CHS; S-10, 3'-4'

DATE
RECEIVED

08/19/92

08/19/92

08/19/92

08/20/92

08/20/92

08/20/92

08/20/92

08/20/92

08/20/92

08/21/92

08/21/92

08/21/92

08/21/92

08/24/92

08/24/92

08/24/92

08/24/92

08/25/92

08/25/92

08/25/92

08/25/92

08/25/92

08/25/92

08/25/92

08/26/92

08/26/92

09/03/92

LABORATORY
IDENTIFICATION

9208343-04

9208343-05

9208343-06

9208369-01

9208369-02

9208369-03

9208369-04

9208369-05

9208369-06

9208391-01

9208391-02

9208391-03
9208391-04

9208408-01

9208408-02

9208408-03

9208408-04

9208437-01

9208437-02

9208437-03

9208437-04

9208437-05

9208437-06

9208437-07

9208465-01

9208465-02

9209076-01

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 - Charleston, SC 29417

Phone (803) 556-8171 • FAX (803) 766-1178



Analytical Summary Report - National Park Service, Charleston Harbor Site
October 19,1992
Page 3 of 4

SAMPLE
DESCRIPTION

MW-2

MW^

MW-5

MW-6

MW-7

MW-8

MW-10

MW-1

MW-3

MW-4

MW-9

FIELD BLANK

MW-11

SW-1

SD-1

SW-2

SD-2

SW-3

SD-3

TRIP BLANK

SD-4

MW-12

DATE
RECEIVED

09/03/92

09/03/92

09/03/92

09/03/92

09/03/92

09/03/92

09/03/92

09/04/92

09/04/92

09/04/92

09/04/92

09/04/92

09/04/92

09/04/92

09/04/92

09/04/92

09/04/92

09/04/92

09/04/92

09/04/92

09/04/92

09/04/92

LABORATORY
TDENTTFTCATION

9209100-01

9209100-02

9209100-03

9209100-04

9209100-05

9209100-06

9209100-07

9209119-01

9209119-02

9209119-03

9209119-04

9209119-05

9209119-06

9209119-07

9209119-08

9209119-09

9209119-10

9209119-11

9209119-12

9209119-13

9209119-14

9209119-15

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417

Phone (805) 556-8171 • FAX (803) 766-1178



Analytical Summary Report - National Park Service, Charleston Harbor Site
October 19,1992
Page 4 of 4

Sample Preparation and Analysis:

EPA SW-846 methodologies were adhered to in regards to target compound lists,
quantitation limits, analytical methods, quality control requirements, chain of custody,
document control, and standard operating procedures.

Interpretation of Data Qualifiers

Upon review of the certificates of analysis, four qualifiers are used in the
interpretation of the data package. These qualifiers are:

U = Analyte was not detected

J = Estimated values which reflect analyte concentrations below ±e quantitation limit but
above the method detection limit

JB = Estimated value for an analyte found in the sample and in its associated analytical
blank. The reported concentration of the sample is estimated high.

A = Suspected Aldol Condensation Product. This qualifier is found only on the
Tentatively Identified Compound (TIC) report

I certify that this data package, to the best of my knowledge, is in compliance with the
technical and administrative requirements as stated in the methodologies.

-. Pullano
Quality Assurance Group Leader

city0039l

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417

Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

holly F. Grecne
Bsidcnl

^,corge C. Grcenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL E87 156/87294
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w

233
10120
00151
02934

99988779

Sample: 9208437-01 Client ID:

Project: CITY00391 Manager: TDH

Parameter

Matrix: Soil
Sampled: 08/25/92

Result Qual QL

Description: NPS-CHS S-l, 0"-6"
Received: 08/25/92 Page:

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss @ 105 C 9.00

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

0.00

GC/MS Extractables Method: EPA 8270

_ Aci

^̂ P°ei

1,2, 4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
2,4-Dinitrotoluene
2, 6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3'-Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
cenaphthylene
thracene
nzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n—octyl phthalate
Dibenzo(a,h)anthracene
Dlbenzofuran
Dlethyl phthalate
Dimethyl phthalate
Fluoranchene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-c,d)pyrene
Isophorone
N-Nitrosodlphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
m-ttitroaniline
o-Nltroaniline
p-Nitroaniline

PCB's

PCB-1016
.PCB-1221
BCB-1232
JCB-1242

.Method: EPA 8080

Batch: 19483 Run Analyst: VLD DOA: 09/01/92 TOA: 1600
wt%

Batch: 20552 Run Analyst: GZ DOA: 09/04/92 TOA: 1659

u
u
u
u
u
u
uu
u
u
uu
u
u
u
u
u
u
u
u
D
u
u
u
u
u
u
u
uu
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
0
u

u
rj
u
u

3050
3050
3050
3050
3050
3050
3050
3050
6100
6100
3050
3050
3050
3050
3050
3050
3050
5700
3050
7630
3050
6100
6100
6100
3050
3050
3050
3050
3050
3050
3050
3050
6650
3050
6100
3050
6100
3050
3050
3050
3050
3050
3050
3050
3050
6100
30500
3050
26300

30500
30500
30500
30500

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch:

ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19480 Run Analyst:
Prep Analyst:

GZ DOA:
VLD OOP:

09/04/92
08/31/92

TOA: 1659
TOP: 1600

Batch: 19523 Run Analyst: JLS DOA: 09/11/92 TOA: 0937
Prep Analyst: VLD OOP: 09/01/92 TOP: 1500

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

fcflolly F. Grccne
B^csidcnl

ocorge C. Grcenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

ample: 9208437-01 Client ID:

CERTIFICATE OF

Matrix: Soil
Sampled: 08/25/92

Laboratory
FL
NC
SC
VA
TN

ANALYSIS . W

Description: NPS-CHS S-l, 0--6"
Received: 08/25/92 Page: 2

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Project: CITY00391 Manager: TDH

Parameter Result Qual QL Units

PCB-1248
PCB-1254
PCB-1260
PC3-12S2

88800
U
U
U

30500
30500
30500
30500

ug/kg
ug/kg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

8.82
51.3
0.412
27.7
137.

Method: SPA 7471

1020

Batch: 19487 Run Analyst: JSS DOA: 09/02/92 TOA: 1132
Prep Analyst: ?GD OOP: 09/01/92 TOP: 1625

U 2.50 mg/kg
3.17 mg/kg
2.50 mg/kg

J 2.50 mg/kg
2.50 mg/kg
3.30 mg/kg

0 8.67 mg/kg

Batch: 19394 Run Analyst: ALK DOA: 08/31/92 TOA: 1300
Prep Analyst: ALK OOP: 08/28/92 TOP: 1200

145. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

lly F. Greene Laboratory Certifications:
^^sident

ocorge C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9 103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS . Wl

E87156/87294
233

10120
00151
02934

99988779

Sample: 9208437-01 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/25/92

Description: NPS-CHS, S-l, 0"
Received: 08/25/92

- 6"

Qual CRDL Units

Page: 1

GC/MS Extractables
None Found

Method: EPA 8270 Batch: 19480 Run Analyst: GZ DOA: 09/04/92 TOA: 1659
ug/Jcg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Laboratory Certifications:
sident

(Jcorge C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w..

E87156/87294
233

10120
00151
02934

99988779

Sample: 9208437-02 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/25/92

Qual QL

Description: NPS-CHS S-l, 3'-4'
Received: 08/25/92 Page:

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 6 105 C 32.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N XES
GC/MS Extractables Method: EPA 8270

1,2,4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dlchlorobenzene
1.4-Dlchlorobenzene
2,4-Dlnitrotoluene
2,6-Dlnitrotoluene
2-Chloronaphthalene
2-Methvlnaphthalene 1970
3,3'-Dichlorobenzidine
4-Broroophenyl phenyl ether
4-Chloroanlline
4-Chlorophenyl phenyl ether
Acenaphthene
*" cenaphthylene

thracene 2410
anzo(a)anthracene
denzo(a)pyrene 3830
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butyl benzyl phthalate
Chrysene 4400
Di-n-butyl phthalate
Dl-n-octyl phthalate
Dibenzo(a,h)anthracene
Dlbenzofuran 529.
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene 2230
Bexachlorobenzene
Bexachlorobutadiene
Hexachlorocyclopentadlene
Hexachloroethane
Indeno (1,2,3-c,d)pyrene 1600
Isophorone
N-Ni trosodiphenylamine
N-NitrosodiDroovlamine
Naphthalene" " 1680
Nitrobenzene
Phenanthrene 6760
Pyrene 7820
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
m-Nltroaniline
o-Nitroaniline
p-Nitroaniline
PC3's

PC3-1016
PC3-1221
CB-1232
ICB-1242

Method: EPA 8080

Batch: 19483 Run Analyst: VLD DOA: 09/01/92 TOA: 1600
0.00 wt%

Batch: 20552 Run Analyst: GZ DOA: 09/03/92 TOA: 1949

Batch: 19480 Run Analyst: GZ DOA: 09/03/92 TOA: 1949
Prep Analyst: VLD OOP: 08/31/92 TOP: 1600

0
u
o
u
0
u
0
J
u
0
u
0
0
uJ
u
J
u
0
0
0
Ju
D
u
J
t)
u
0
J
0
u
0
0J
u
u
u
J •
0

u
u
0
0
u
u
u

u
0
u
u

4080
4080
4080
4080
4080
4080
4080
4080
8170
8170
4080
4080
4080
4080
4080
4080
4080
7630
4080
10200
4080
8170
8170
8170
4080
4080
4080
4080
4080
4080
4080
4080
8900
4080
8170
4080
8170
4080
4080
4080
4080
4080
4080
4080
4080
8170
40800
4080
35200

81700
81700
81700
81700

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

• Batch:

ug/kg
ug/kg
ug/kg
ug/kg

19523 Run Analyst: JLS DOA: 09/11/92 TOA: 1017
Prep Analyst: VLD OOP: 09/01/92 TOP: 1500

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

ly F. Grecne
idem

ocorge C. Grcenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9208437-02 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/25/92

Description: NPS-CHS S-l,
Received: 08/25/92

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercurv

Qual QL Units

Page: 2

PCB-1248
PCB-1254
PCB-1260
PCB-1262

225000
U
0
U

81700
81700
81700
81700

ug/kg
ug/kg
ug/kg
ug/kg

Method: EPA 6010

8.60
34.6

0.194
21.5
77.5

Method: EPA 7471

213.

Batch: 19487 Run Analyst: JSS DOA: 09/02/92 TOA: 1136
Prep Analyst: FGD DOP: 09/01/92 TOP: 1625

0 2.50 mg/kg
3.20 mg/kg
2.50 mg/kg

J 2.50 mg/kg
2.50 mg/kg
3.33 mg/kg

U 8.73 mg/kg

Batch: 19394 Run Analyst: ALK DOA: 08/31/92 TOA: 1300
Prep Analyst: ALK DOP: 08/28/92 TOP: 1200

145. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9208437-02 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/25/92

Description: NPS-CHS, S-l, 3'
Received: 08/25/92

Qual CRDL Units

- 4'
Page: 1

GC/MS Extractables Method: E?A 8270
C9 Alkyl benzene 17,847 J
Benzene 1- propynyl 7,843 J
Benzene, (1-nitroethyl) 15,686 J
CIO Alkyl benzene 11,765 J
CIO Alkyl benzene 15,686 J
CIO Allcyl benzene 11,765 J

Batch:
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

19480 Run Analyst: GZ DOA: 09/03/92 TOA: 1949

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Holly F. Grecne
• isident

Vice President
SC Registration No. 9103

Laboratory Certifications:
FL E87 156/87294
NC 233
SC 10120
VA 00151
TN 02934

CERTIFICATE OF ANALYSIS . W 99988779

Sample: 9208437-07 client ID:

Project: CITY00391 Manager: TDH

Parameter

Matrix: Soil
Sampled: 08/25/92

Result Oual QL

Description: NPS-CHS S-l, 7'-9'
Received: 08/25/92 Page: 1

Units

GC/MS Volatiles Method: EPA 8240 extended
GCMS Library Search-VOA YES

GC/MS Volatiles
1,1,1-Trichloroethane

Method: EPA 8240 extended
n

1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1.1-Dichloroethylene
1.2-Dichloroethane
1,2-Dichloropropane
1,2-cis-Dichlorbethylene
1,2-trans-Dlchloroethylene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone 1040
Benzene 4720
Bromoform
Carbon Dlsulfide
Carbon Tetrachloride

i
Chlorobenzene
Chlorodlbromoniethane
Chloroethane
Chloroform
Dichlorobromomethane
Ethylbenzene 1600
Methyl Bromide
Methyl Chloride
Methylene Chloride 337.
Styrene 492.
Tetrachloroethylene
Toluene 4060
Trichloroethylene
Vinyl Acetate
Vinyl chloride
Xylenes (TOTAL) 9570
cis-1,3-Dlchloropropylene
trans-1,3-Dichloropropylene

Other Organic Tests Method: EPA 160.3
Evaporative Loss 13 105 C 54.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-ACID YES

GC/MS Extractables Method: EPA 8270
GCMS Library Search-3/N YES

GC/MS Extractables Method: EPA 8270

2, 4,5-Trichlorophenol
2,4,6-Trichlorophenol
2, 4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Chlorophenol
2-Nitrophenol
2-methyl-4, 6-dinltrophenol
4-Nitrophenol
4-chloro-3-methyl phenol
Benzole Acid

I
Benzyl Alcohol
Pentachlorophenol

D
U
U
0
U
U
0
U

U
U

Batch: 19438 Run Analyst: MKP DOA: 08/28/92 TOA: 2315

Batch: 19438 Run Analyst: MKP DOA: 08/28/92 TOA: 2315
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
725. ug/kg
145. ug/kg
145. ug/kg
725. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg

• 145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
145. ug/kg
290. ug/kg
14S. ug/kg
145. ug/kg

Batch: 19483 Run Analyst: VLD DOA: 09/01/92 TOA: 1600
0.00 wt*

Batch: 19480 Run Analyst: GZ DOA: 09/03/92 TOA: 2346

Batch: 19480 Run Analyst: GZ DOA: 09/03/92 TOA: 2346

Batch: 19480 Run Analyst: GZ DOA: 09/03/92 TOA: 2346
Prep Analyst: VLD DOP: 08/31/92 TOP: 1600

60300 ug/kg
60300 ug/kg
60300 ug/kg
60300 ug/kg
121000 ug/kg
60300 ug/kg
60300 ug/kg
60300 ug/kg

1150000 ug/kg
60300 ug/kg

1460000 ug/kg
60300 ug/kg
60300 ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

fcolly F. Greene
B~.sidcnt

ocorge C. Grccnc, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS . m.

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9208437-07 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/25/92

Description: NPS-CHS S-l, T-9'
Received: 08/25/92 Page: 2

Qual QL Units

Phenol
o-Cresol
p-Cresol

GC/MS Extractables Method:

1,2, 4-Trlchlorobenzene
1, 2-Dichlorobenzene
1 , 3-Dlchlorobenzene
1, 4-Dichlorobenzene
2, 4-Dlnitrotoluene
2, 6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnachthalene
3,3'-Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthy lene
Anthracene
Benzo (a) anthracene

^ 3enzo(a)pyrene
•Benzo (b) f luoranthene
W3enzo (ghi)perylene

Jenzo(k) f luoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo (a, h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl" phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Bexachlorobutadiene
Hexachlorocyclopencadiene
He xachlo roethane
Indeno (l,2,3-c,d)pyrene
Isophorone
N-Nitrosodlphenylamine
N-Nltrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy) methane
bis(2-Chloroethyl) ether
bis (2-Chloroisooropyl) ether
bis (2-Ethylhexyi) phthalate
m-Nitroaniline
o-Nltroaniline
p-Nltroaniline

Pesticides Method:

4, 4' -ODD
4,4'-DDE
4, 4' -DOT
Aldrin
Dleldrln

kEndosulfan I
•Endosulfan II

EPA 8270

565000

268000

623000
471000
457000
406000
123000
304000

406000

428000

1010000
652000

8260

1300000

1680000
841000

EPA 8080

U
U
U

0
0
U
U
D
U
0

U
U
0
U

0

D

D
U
U

U
D

U
U
D
0
J
0
U
0

0

0
U
U
0
U
U
0

U
U
0
U
0
U
U

60300
60300
60300

60300
60300
60300
60300
60300
60300
60300
60300
121000
121000
60300
60300
60300
60300
60300
60300
60300
113000
60300
151000
60300
121000
121000
121000
60300
60300
60300
60300
242000
60300
60300
60300
132000
60300
121000
60300
121000
60300
242000
60300
242000
242000
60300
60300
60300
121000
603000
60300
520000

36.2
36.2
36.2
36.2
36.2
36.2
36.2

ug/kg
ug/kg
ug/Xg

Batch: 19480 Run Analyst: G2 DOA:
Preo Analyst: VLD OOP:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19375 Run Analyst: JEB DOA:
Prep Analyst: LMJ OOP:

ug/kg
ug/kg.
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

09/03/92 TOA: 2346
08/31/92 TOP: 1600

08/31/92 TOA: 1901
08/28/92 TOP: 1500

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

F. Grecne Laboratory Certifications:
^Kident FL E87156/87294

ucorge C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE

Sample: 9208437-07 Client ID:

Project: CITY00391 Manager: TDH

Parameter

Endosulfan sulfate
Endrin
Endrin ketone
Heptachlor
Heptachlor epoxlde
Methoxychlor
PCB-1016
PCB-1221
PCB-1232
PCB-1242

• PCB-1248
PCB-12S4
PCB-1260
Toxaphene
alpha-BHC
alpha-Chlo rdane
beta-BHC
delta-BHC
gamma-BHC
gatnma-Chlordane

1C? Method:» .
liver
luminum

Arsenic
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
Thallium
Vanadium
Zinc

Mercury Method:
Mercury

Cyanide by RFA Method:
Cyanide, Total

Result

EPA 6010

7320
16.3
15.4

0.619
2940

2.43
15.5
10.6

10700
1190
2100
88.4
2820
5.11
30.7

22.3
25.6

EPA 7471

275.

EPA 335.3
0.600

Matrix:
Sampled:

Qual

U
0
U
U
O
0
U
0
U
0
0
0
0
0
0
U
U
0
0
0

U

J
VJ

0
0
0

Soil
08/25/92

QL

36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2

2.50
2.50
3.15
2.50
2.50
3.15
2.50
2.50
2.50
2.50
2.50
15.0
2.50
2.50
6.50
2.50
3.28
4.33
8.60
6.32
2.50
2.50

167.

0.167

NC
SC
VA
TN

OF ANALYSIS . W.

Description: NPS-CKS S-l, 7'-9'
Received: 08/25/92 Page: 3

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19487 Run Analyst: JSS DOA: 09/02/92 TOA:
Prep Analyst: FGD DOP: 09/01/92 TOP:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
nig/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Batch: 19394 Run Analyst: ALK DOA: 08/31/92 TOA:
Prep Analyst: ALK DOP: 08/28/92 TOP:

ug/kg

Batch: 19811 Run Analyst: JEN DOA: 09/01/92 TOA:
mg/kg

233
10120
00151
02934

99988779

1156
1625

1300
1200

1400

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Py F. Greene
dcni

ucorge C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w

Certifications:
E87 156/87294

233
10120

00151
02934

99988779

Sample: 9208437-07 Client ID: NPS-CHS

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Sampled: 08/25/92

Description: NPS-CHS, S-l, 7- - 9'
Received: 08/25/92

Qual CRDL Units

Page:

GC/MS VOL Method: EPA 8240
C9 alkyl benzene 1,714 J
Trimethyl benzene (isomer) 1,142 J
Trimethyl benzene (isomer) 3,296 J
Benzofuran 1,494 J
CIO alkyl benzene 2,417 J
C9 alkyl benzene 1,626 J
IH-Indene, 2,3-dihydro 3,296 J
Indene 7,912 J
Methyl benzofuran (isomer) 747 J
Methyl benzofuran (isomer) 3,076 J

Batch: 19438 Run Analyst:
ug/kg

- ug/kg
- ug/kg

ug/kg
- ug/kg

ug/kg
ug/kg
ug/kg

- ug/kg
ug/kg

MKP DOA: 08/28/92 TOA: 2315

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

>y F. Greene
dent

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL E87 156/87294
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS ^

233
10120
00151
02934

99988779

Sample: 9208437-03 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: soil
Sampled: OB/25/92

Qual QL

Description: NPS-CHS S-l, 13'-15
Received: 08/25/92 Page: 1

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss @ 105 C 48.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

GC/MS Extractables Method: EPA 8270

1,2, 4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichiorobenzene
2,4-Dinitrotoluene
2, 6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3'-Dichlbrobenzidine
4-3romophenyl phenyl ether
4-Chloroanlline
4-Chlorophenyl phenyl ether
Acenaphthene
^.cenaphthylene
,Jithracene 4490
tenzo (a) anthracene
.ienzo (a)pyrene
Benzo (b)fluoranthene
Benzo(ghi)perylene
Benzo(X)fluoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Dl-n-octyl phthalate
Dibenzo(a,h)anthracene
Dibenzofuran 551.
Diethyl phthalate
Dimethyl phthalate
Fluoranthene 2460
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachiorocyclopentadiene
Hexachloroethane
Indeno(1, 2,3-c,d)pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene" 1840
Nitrobenzene
Phenanthrene 3850
Pyrene 2170
bis (2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis (2-Chloroisopropy 1) ether
bis(2-Sthylhexyl)phthalate
m-Nltroaniline
o-Nitroaniline
p-Nltroaniline

PCB's

PC3-1016
PCB-1221
CB-1232
CB-1242

Method: EPA 8080

0
u
u
0
0
0
U
U
0
U
U
U
uu
J
D
0
U
U
0
U
0
u
u
0
J
a
o
j
ou
0
u
u
a
o
u
c
j
0
J
J
u
0
u
0
u
u
a

o.oo

5350
5350
5350
5350
5350
5350
5350
5350
10700
10700
5350
5350
5350
5350
5350
5350
5350
9980
5350
13400
5350
10700
10700
10700
5350
S3SO
5350
S3 SO
5350
5350
5350
5350
11700
5350
10700
5350
10700
5350
5350
5350
5350
S3SO
S3SO
5350
S3SO
10700
S3SOO
5350
46000

535.
535.
535.
535.

Batch: 19483 Run Analyst: VLD DOA: 09/01/92 TOA: 1600
wt%

Batch: 20552 Run Analyst: GZ DOA: 09/03/92 TOA: 2036

Batch: 19480 Run Analyst: GZ DOA: 09/03/92 TOA: 2036
Prep Analyst: VLD OOP: 08/31/92 TOP: 1600

ug/kg
ug/)cg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19523 Run Analyst: JLS DOA:
Prep Analyst: VLD OOP:

ug/kg
ug/kg
ug/kg
ug/kg

09/11/92 TOA: 1056
09/01/92 TOP: 1500

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

ucorge C. Grcenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sainple: 9208437-03 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/25/92

Description: NPS-CHS S-l, 13'-15
Received: 08/25/92 Page:

Qual QL Units

PCB-1248
PCB-1254
PCB-1260
PCB-1262

1560
0
0
u

535.
535.
535.
535.

ug/kg
ug/Xg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

14.4
8.80

17.1
4.12

Method: EPA 7471

Batch: 19487 'Run Analyst: JSS DOA: 09/02/92 TOA: 1138
Prep Analyst: FGD' OOP: 09/01/92 TOP: 1525

0 2.50 mg/kg
3.13 mg/kg
2.50 mg/kg

0 2.50 mg/kg
2.50 mg/kg
3.25 mg/kg

U 8.53 mg/kg

Batch: 19394 Run Analyst: ALK DOA: 08/31/92 TOA: 1300
Prep Analyst: ALK OOP: 08/28/92 TOP: 1200

U 159. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES

ly F. Grecne
sidcnt

Ucorge C. Grcenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

Environmental Engineering and Analytical Services

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9208437-03 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/25/92

Description: NPS-CHS, S-l, 13' - 15'
Received: 08/25/92

Qual CRDL Units

Page: 1

GC/MS Extractables Method: EPA 8270
2 - Pentanone, 4 - hydroxy -
4 - methyl 10,256 JAB

Batch: 19480 Run Analyst: GZ DOA: 09/03/92 TOA: 2036

ug/Xg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

•<illy F. Grecne
udcnt

George C. Greenc, P.E.. Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9208408-01 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Sampled: 08/24/92

Qua! QL

Description: NPS-CES S-3, 0--6"
Received: 08/24/92 Page:

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 6 105 C 10.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

GC/MS Extraccables Method: EPA 8270

1,2, 4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1', 4-Dichlorobenzene
2,4-Dlnitrotoluene
2,6-Dinltrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3'-Dichlorobenz idine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
" naphthylene
nthracene
>nzo (a) anthracene

_>enzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo (k) f luoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Dl-n-octyl phthalate
Dibenzo(a,h)anthracene
Dlbenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno<l,2,3-c,d)pyrene
Isonhorone
N-Nltrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether
bis (2-EthyIhexyl}phthalate
m-Sitroanillne
o-Nitroanlllne
p-Nltroaniline

PCB's

PCB-1016
PC3-1221
'CB-1232
CB-1242

Method: EPA 8080

Batch: 19316 Run Analyst: VLD DOA: 08/27/92 TOA: 0900
0.00 wt*

Batch: 20S52 Run Analyst: AGW DOA: 09/01/92 TOA: 2142

Batch: 19373 Run Analyst: AGW DOA: 09/01/92 TOA: 2142
Prep Analyst: EC? OOP: 08/27/92 TOP: 1700

0 3080 ug/kg
U 3080 ug/kg
U 3080 ug/kg
U 3080 ug/kg
U 3080 ug/kg
O 3080 ug/kg
0 3080 ug/kg
0 3080 ug/kg
0 6170 ug/kg
U 6170 ug/kg
0 3080 ug/kg
U 3080 ug/kg
0 3080 ug/kg
U 3080 ug/kg
U 3080 ug/kg
U 3080 ug/kg
0 3080 ug/kg
C 5770 ug/kg
0 3080 ug/kg
U 7720 ug/kg
U 3080 ug/kg
0 6170 ug/kg
U 6170 ug/kg
0 6170 ug/kg
U 3080 ug/kg
U 3080 ug/kg
U 3080 ug/kg
U 3080 ug/kg
U 3080 ug/kg
O 3080 ug/kg
U 3080 ug/kg
O 3080 ug/kg
U 6730 ug/kg
U 3080 ug/kg
U 6170 ug/kg
CJ 3080 ug/kg
0 6170 ug/kg
U 3080 ug/kg
U 3080 ug/kg
U 3080 ug/kg
U 3080 ug/kg
U 3080 ug/kg
0 3080 ug/kg
0 3080 ug/kg
0 3080 ug/kg
0 6170 ug/kg
0 30800 ug/kg
U 3080 ug/kg
U 26500 ug/kg

Batch: 19374 Run Analyst: JLS DOA: 09/01/92 TOA: 02S3
Prep Analyst: LMJ DOP: 08/28/92 TOP: 1500

0 61.7 ug/Xg
0 61.7 ug/kg
U 61.7 ug/kg
0 61.7 ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

ally F. Grecne
pidcnt

ucorge C. Grcenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9208408-01 Client ID:

Project: CITY00391 Manager: TDH

Parameter

Matrix: Soil
Sampled: 08/24/92

Result Qual QL

Description: NPS-CHS S-3, 0"-6"
Received: 08/24/92 Page:

Units

PCB-1248
PCB-1254
PCB-1260
PCS- 12 62

0
0
u
u

61.7
61.7
61.7
61.7

ug/kg
ug/kg
ug/kg
ug/)cg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

4.99
40.8

0.298
201.
146.

Method: EPA 7471

248.

Batch: 19244 Run Analyst: JSS DOA: 08/27/92 TOA: 1554
Prep Analyst: FGD OOP: 08/26/92 TOP: 1600

U 2.50 mg/kg
3.20 rag/kg
2.SO mg/kg

J 2.50 mg/kg
2.50 mg/kg
3.33 mg/kg

0 8.73 mg/kg

Batch: 19394 Run Analyst: ALK DOA: 08/31/92 TOA: 1300
Prep Analyst: ALK OOP: 08/28/92 TOP: 1200

159. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

[y F. Grecne
r:ident

George C. Grccnc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

.WI . -99988779

Sample: 9208408-01 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/24/92

Description: NPS-CHS, S-3, 0" - 6"
Received: 08/24/92

Qual CRDL Units

Page:

GC/MS Extractables Method: EPA 8270
2 - Pentanone, 4 - hydroxy -
4 - methyl 3,704 JAB

Batch: 19373 Run Analyst: AGW DOA: 09/01/92 TOA: 2142

ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

ly F. Greene
^idcnt

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TO 02934
WI 99988779

Sample: 9208408-02 Client ID:

Project: CITY00391 Manager: TDK

Parameter

Matrix: Soil
Sampled: 08/24/92

Result Qual QL

Description: NPS-CHS S-3, 3'-4'
Received: 08/24/92 Page:

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 6 105 C 18.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

GC/MS Extractables Method: EPA 8270

1,2, 4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dlchlorobenzene
1, 4-Dlchlorobenzene
2,4-Dinitrotoluene
2,6-Dlnitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3' -Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chlorbaniline
4-Chlorophenyl phenyl ether
Acenaphthene
cenaphthylene
' ithracene
nzo(a)anthracene
enzo(a)pyrene

Be nzo(b)fluoranthene
Benzo(ghi)perylene
Benzo (k) f luoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo (a, h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutaiiene
Hexachlorocyclopentadiene
Bexachloroethane
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Nltrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis(2-Chloroethoxy}methane
bis(2-Chloroethylj ether
bis(2-Chloroisoorotjyl) ether
bis(2-Ethylhexyl)phthalate
m-Nitroaniline
o-Nitroaniline
p-Nitroaniline

PCB'S

PCB-1016
PCS-1221

.-1232
3-1242

Method: EPA 8080

Batch: 19316 Run Analyst: VLD DOA: 08/27/92 TOA: 0900
0.00 wt*

Batch: 20SS2 Run Analyst: AGW DOA: 09/01/92 TOA: 2226

Batch: 19373 Run Analyst: AGW DOA: 09/01/92 TOA: 2226
Preo Analyst: ECP OOP: 08/27/92 TOP: 1700

U 3380 ug/kg
D 3380 ug/kg
0 3380 ug/kg
U 3380 ug/kg
U 3380 ug/kg
D 3380 ug/kg
U 3380 ug/kg
0 3380 ug/kg
0 6780 ug/kg
U 6780 ug/kg
U 3380 ug/kg
0 3380 ug/kg
U 3380 ug/kg
U 3380 ug/kg
0 3380 ug/kg
0 3380 ug/kg
D 3380 ug/kg
0 6330 ug/kg
U 3380 ,ug/kg
D 8470 ug/kg
D 3380 ug/kg
U 6780 ug/kg
0 6780 ug/kg
U 6780 ug/kg
U 3380 ug/kg
0 3380 ug/kg
0 3380 ug/kg
U 3380 ug/kg
U 3380 ug/kg
U 3380 ug/kg
U 3380 ug/kg
U 3380 ug/kg
U 7380 ug/kg
U 3380 ug/kg
0 6780 ug/kg
0 3380 ug/kg
u 6780 ug/kg
0 3380 ug/kg
U 3380 ug/kg
U 3380 ug/kg
0 3380 ug/kg
U 3380 ug/kg
0 3380 ug/kg
U 3380 ug/kg
U 3380 ug/kg
U 6780 ug/kg
U 33800 ug/kg
U 3380 ug/kg
U 29200 ug/kg

Batch: 19374 Run Analyst: JLS DOA: 09/01/92 TOA: 0332
Prep Analyst: LMJ OOP: 08/28/92 TOP: 1500

0 67.8 ug/kg
D 67.8 ug/kg
U 67.8 ug/kg
U 67.8 ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Illy F. Greene
idem

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TO 02934
WI 99988779

Sample: 9208408-02 Client ID:

Project: CITY00391 Manager: TDH

Parameter

Matrix: Soil
Sampled: 08/24/92

Description: NPS-CHS S-3, 3'-4'
Received: 08/24/92 Page: 2

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Result Qual QL Units

PCB-1248
PCB-1254
PCB-1260
PCB-12S2

0
U
0
U

67.8
67.8
67.8
67.8

ug/kg
ug/kg
ug/kg
ug/kg

Method: EPA 6010

2.70
18.8

11.7
15.3

Method: EPA 7<m

13.6

Batch: 19244 Run Analyst: JSS DOA: 08/27/92 TOA: 1556
Prep Analyst: FGD OOP: 08/26/92 TOP: 1600

U 2.50 mg/kg
J 3.17 mg/kg

2.50 mg/kg
U 2.50 mg/kg

2.50 mg/kg
3.30 mg/kg

0 8.67 mg/kg

Batch: 19394 Run Analyst: ALX DOA: 08/31/92 TOA: 1300
Prep Analyst: AUC DOP: 08/28/92 TOP: 1200

J 152. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phon (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

>y F. Grcene
dent

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w .

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9208408-02 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/24/92

Qual CRDL

Description: NPS-CHS, S-3, 3- - 4'
Received: 08/24/92

Units

Page: 1

GC/MS Extractables Method: EPA 8270
2 - Pentanone, 4 - hydroxy -
4 - methyl 4 ,472 JAB

Batch: 19373 Run Analyst: AGW DOA: 09/01/92 TOA: 2226

ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

illy F. Grecne
kident

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9208408-01 Client ID:

Project: CIiyoo391 Manager: TDH

Parameter Result

Matrix: Soil
Samoled: 08/24/92

Description: HPS-CBS S-3, 9'-13
Received: 08/24/92 Page:

Qual QL Units

GC/MS Volatlles Method:
GCMS Library Search-VOA

• GC/MS Volatiles Method:
1, 1, 1-Trichloroethane
1,1,2, 2-Tetrachloroe thane
1,1, 2-Trichloroethane
1 , 1-Dichloroe thane
1, 1-Dichloroethylene
1 , 2-Dichloroethane
1 , 2-Dichloropropane
1,2-cis-Dichioroethylene
1, 2-trans-Dichloroethylene
2-3utanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Sromoform
Carbon Disulfide
Carbon Tetrachloride

ĵ Chlorobenzene
K̂hlo rodlbromomethane

^f :hlo r oethane
Chloroform
Dichlorobromomethane
Ethylbenzene
Methyl Bromide
Methyl Chloride
Methylene Chloride
Styrene
Tetrachloroethylene
Toluene
Trichloroethylene
Vinyl Acetate
Vinyl chloride
Xylenes (TOTAL)
cis-1, 3-Dlchloropropylene
trans-1, 3-Dlchloropropylene

£?A 8240 extended
YES

EPA 8240 extended
0
Uu
U
a
u
u
u
u
0
uu

454.
U
0
D
0
U
0
0
0
0
0
0u

ISO.
0
0
u
0
U
0

9-7.5 J
0
0

65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.3
321.
65.3
65.3
32T.
65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.3
65.3
131.
6S.3
65.3

Batch: 19438 Run Analyst: MKP DOA: 08/28/92 TOA: 2111

Batch: 19438 Run Analyst: MKP DOA: 08/28/92 TOA: 2111
ug/Xg
ug/Xg
ug/kg
ug/Xg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Other Organic Tests Method: EPA 160.3
Evaporative Loss 8 105 c 49.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-ACID

GC/MS Extractables Method: EPA 82TO
GCMS Library Search-B/S

0.00
Batch: 19316 Run Analyst: VLD DOA: 08/27/92 TOA: 0900

wt%

Batch: 19373 Run Analyst: AGW DOA: 09/01/92 TOA: 2354

Batch: 19373 Run Analyst: AGW DOA: 09/01/92 TOA: 2354

GC/MS Extractables Method: EPA 8270

2.4.5-Trichlorophenol
2.4.6-Trichlorophenol
2, 4-Dichlorophenol
2, 4-Di»ethylphenol
2, 4-Dinitrophenol
2-Chloroohenol
2-Nitrophenol
2-methyl-4,6-dlnitrophenol
4-Nitrophenol
4-chloro-3-!nethyl phenol
Benzole Acid
nzyl Alcohol
entachlo roohe no1

U
0
0
U
0
D
U
U
D
U
U
U
U

5450
5450
5450
5450
10900
5450
5450
5450

103000
5450

132000
5450
5450

Batch: 19373 Run Analyst: AGW DOA:
Prep Analyst: ECP OOP:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/Xg
ug/kg
ug/kg
ug/kg

09/01/92 TOA:
08/27/92 TOP:

2354
1700

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

gl^^
^•blly F. Green e
^Hbsidcnl
^^^

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Sample: 9208408-04 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Phenol
o-Cresol
p-Cresol

GC/MS Extractables Method: EPA 8270

1, 2, 4-Trichlorobenzene
1, 2-Dichlorobenzene
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
2, 4-Dinitrotoluene
2, 6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3' -Dichlorobenzidine
4-Broraophenyl phenyl ether
4— Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Anthracene 5230
Benzo (a) anthracene

^^^ Benzo (a)pyrene 6410
^^H3enzo (b) f luoranthene
^^•Benzo (ghi)perylene
^^ Benzo (k) f luoranthene

Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo (a, h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
F luoranthene 9800
Jluorene 5840
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadlene
Hexachlo roethane
Indeno (l,2,3-c,d)pyrene
Isophorone
N-Nitrosodiphenylamlne
N-Nitrosodioropvlamine
Naphthalene" " 11100
Nitrobenzene
Phenanthrene 17000
Pyrene 9150
bis (2-Chloroethoxy)me thane
bis(2-Chloroethyl) ether
bis (2-Chloroisooroovl) ether
bis (2-Ethylhexyi) phthalate
m-Nltroaniline
o-Nitroaniline
p-Nitroanillne

Pesticides Method: EPA 8080

4, 4' -ODD
4, 4' -DDE
4, 4' -DOT
Aldrin
Dieldrin

^M^^Enciosul£an I
^^fcndosulfan II

CERTIFICATE OF

Matrix: Soil
Sampled: 08/24/92

Qual QL

U 5450
0 5450
D 5450

U 5450
0 5450
U 5450
0 5450
0 5450
0 5450
0 5450
U '5450
U 10900
U 10900
U 5450
U 5450
0 5450
0 5450
J 5450
U 5450

5450
U 10200
0 5450
U 13600
D 5450
0 10900
0 10900
U 10900
U 5450
0 5450
0 5450
0 5450

5450
5450

U 5450
U 5450
U 11900
U 5450
U 10900
U 5450
U 10900
U 5450

5450
U 5450

5450
5450

0 5450
U 5450
U 5450
U 10900
0 54500
U 5450
U 46800

C 3.27
0 3.27
U 3.27
U 3.27
0 3.27
U 3.27
D 3.27

Laboratory (
FL
NC
<:<"Ov»

VA
TN

ANALYSIS w-

Description: NPS-CHS S-3, 9' -13
Received: 08/24/92 Page: 2

Units

ug/kg
ug/kg
ug/kg

Batch: 19373 Run Analyst: AGW DOA: 09/01/92
Prep Analyst: ECP OOP: 08/27/92

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/Xg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19375 Run Analyst: JE3 DOA: 08/31/92
Prep Analyst: LMJ DOP: 08/28/92

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Certifications:
E87 156/87294

233
10120
00151
07034U&yjl

99988779

TOA: 2354
TOP: 1700

TOA: 1820
TOP: 1500

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

F. Greene Laboratory Certifications:
(•tidem FL E87 156/87294

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE

Sample: 9208408-04 -Client ID:

Project: CITY00391 Manager: IDE

Parameter

Endosulfan sulfate
Endrin
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
PCS-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
Toxaohene
alpha-BHC
aloha-Chlordane
beta-BHC
delta-BBC
gamma-BBC
gamma-Chlordajie

1C? Method:
•̂̂

^•silver
H^ Aluminum

Arsenic
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
Thallium
Vanadium
Zinc

Mercury Method:
Mercury

Cyanide by RFA Method:
Cyanide, Total

Result

EPA 6010

0.0294
6990
7.24
33.8

0.564
10100

2.35
15.1
23.0

11100
1450
3030
98.6
6120
5.75
144.

18.8
29.7

EPA 7471

646.

EPA 335.3
0.0420

Matrix:
Sampled:

Qual

U
U
U
U
U
U
U
U
U
0
U
U
U
U
U
0
U
0
U
0

J

J
U
J

U
0
U

JB

Soil
08/24/92

QL

3.27
3.27
3.27
3.27
3.27
3.27
3.27
3.27
3.27
3.27
3.27
3.27
3.27
3.27
3.27
3.27
3.27
3.27
3.27
3.27

2.50
2.50
3.17
2.50
2.50
3.17
2.50
2.50
2.50
2.50
2.50
15.1
2.50
2.50
6.55
2.50
3.30
4.37
8.67
6.88
2.50
2.50

139.

0.167

NC
SC
VA
TN

OF ANALYSIS .WI..

Description: NPS-CKS S-3, 9' -13
Received: 08/24/92 Page: 3

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19244 Run Analyst: JSS DOA: 08/27/92 TOA:
Prep Analyst: FGD DOP: 08/26/92 TOP:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Batch: 19534 Run Analyst: ALK DOA: 09/03/92 TOA:
Prep Analyst: ALK DOP: 09/02/92 TOP:

ug/kg

Batch: 19850 Run Analyst: JEN DOA: 09/09/92 TOA:
mg/kg

233
10120
00151
02934

99988779

1601
1600

0930
0900

1300

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Ply R Greene
idem

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS .W.

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9208408-04 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/24/92

Description: NPS-CHS, S-3, 9' - 13'
Received: 08/24/92

Qual CRDL Units

Page:

GC/MS Extractables Method: EPA 8270
2- pentanone -4 hydroxy -
4 -methyl 9,803 JAB

GC/MS VOA Method: EPA 8240
Unknown 78 J
Unknown 98 J
Senzene, trimethyl (isomer) 78 J
IB - Indene, 2,3 - dihydro 98 J
Benzene, 1-propynyl 254 J
Unknown 137 j

Batch: 19373 Run Analyst: AGW DOA: 09/01/92 TOA: 2354

ug/kg

Batch: 19438 Run Analyst: MKP DOA: 08/28/92 TOA: 2111
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

tly F. Greene
idcnt

George C. Grecne, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9208408-03 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Sampled: 08/24/92

Qual QL

Description: NPS-CHS S-3,
Received: 08/24/92

Units

17-19
Page: 1

Other Organic Tests Method: EPA 160.3
Evaporative Loss 8 105 C 19.0

GC/MS Extractables ' Method: EPA 8270
GCMS Library Search-B/N YES

GC/MS Extractables Method: EPA 8270

AC

•

1,2,4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3'-Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroanlline
4-chlorophenyl phenyl ether
Acenaphthene
^cenaphthylene

thracene 4940
:nzo (a) anthracene

3enzo(a)pyrene 2660
Benzo(b)fluoranthene 30000
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Eexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-c, d) pyrene
Zsophorone
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene 13200
Nitrobenzene
Phenanthrene 15200
Pyrene 7820
bis (2-Chloroethoxy)methane
bls(2-Chloroethyl) ether
bis (2-chlorolsoprooyl) ether
bis (2-EthylhexyI)phthalate
m-Nltroaniline
o-Nltroanlline
p-Nitroanillne

3700

9470
4S30

PCB's

PCB-1016
PC3-1221
CB-1232
CB-1242

Method: EPA 8080

Batch: 19316 Run Analyst: VLD DOA: 08/27/92 TOA: 0900
0.00 wt%

Batch: 20S52 Run Analyst: AGW DOA: 09/01/92 TOA: 2310

Batch: 19373 Run Analyst: AGW DOA: 09/01/92 TOA: 2310
Prep Analyst: ECP DOP: 08/27/92 TOP: 1700

0 3430 ug/kg
U 3430 ug/kg
U 3430 ug/kg
U 3430 ug/kg
0 3430 ug/kg
U 3430 ug/kg
U 3430 ug/kg
U 3430 ug/kg
U 6870 ug/kg
0 6870 ug/kg
U 3430 ug/kg
U 3430 ug/kg
0 3430 ug/kg
U 3430 ug/kg

3430 ug/kg
D 3430 ug/kg
J 3430 ug/kg

6420 ug/kg
U 3430 ug/kg
0 8S70 ug/kg
D 3430 ug/kg
0 6870 ug/kg
0 6870 ug/kg
U 6870 ug/kg
U 3430 ug/kg

3430 ug/kg
0 3430 ug/kg
0 3430 ug/kg

3430 ug/kg
3430 ug/kg

U 3430 ug/kg
0 3430 ug/kg
0 7480 ug/kg
D 3430 ug/kg
0 6870 ug/kg
0 3430 ug/kg
0 6870 ug/kg
0 3430 ug/kg

3430 ug/kg
D 3430 ug/kg

3430 ug/kg
3430 ug/kg

U 3430 ug/kg
0 3430 ug/kg
U 3430 ug/kg
0 6870 ug/kg
U 34300 ug/kg
0 3430 ug/kg
U 29500 ug/kg

Batch: 19374 Run Analyst: JLS DOA: 09/01/92 TOA: 0412
Prep Analyst: LMJ DOP: 08/28/92 TOP: 1500.

U 68.7 ug/kg
U 68.7 ug/kg
0 68.7 ug/kg
U 68.7 ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services»y F. Grecne

dent

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS . wi ,

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9208408-03 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/24/92

Description: NPS-CHS S-3, 17'-19
Received: 08/24/92 Page:

Qual QL Units

PCB-1248
PCB-1254
PCB-1260
PCB-12S2

U
0
0
U

68.7
68.7
68.7
68.7

ug/kg
ug/kg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

0.130
4.80
32.1

9.47
110.

Method: EPA 7471

814.

Batch: 19244 Run Analyst: JSS DOA: 08/27/92 TOA: 1559
Prep Analyst: FGD OOP: 08/26/92 TOP: 1600

2. SO mg/kg
3.15 mg/kg
2.50 aig/kg
2.50 mg/kg
2.50 mg/kg
3.28 mg/kg
8.60 fflg/kg

Batch: 19534 Run Analyst: ALK DOA: 09/03/92 TOA: 0930
Prep Analyst: ALX DOP: 09/02/92 TOP: 0900

157. ug/Jcg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

fc.
^Vly F. Grecnc
j^sidcnt

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL E87156/87294
NC . 233
SC 10120
VA 00151
TN 02934

CERTIFICATE OF ANALYSIS W~ 99988779

Sample: 9208408-03 Client ID: NPS-CHS

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
sampled: 08/24/92

Description: NPS-CHS, S-3, 17' - 19'
Received: 08/24/92

Qual CRDL Units

Page: 1

GC/MS Extractables Method:
Methyl naphthalene (isomer)
2 - Pentanone, 4 - hydroxy -
4 - methyl .
Methyl naphthalene (Isomer)
4-H-cyclopenta [def]
phenanthrene
Unknown aromatic hydrocarbon

EPA 8270
3,703

5,349
2,057

2,057
23,868

J

JAB
J

J
J

Batch: 19373 Run Analyst: AGW DOA:.. 09/01/92 TOA: 2310
ug/kg

ug/Kg
ug/kg

ug/kg
ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803} 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

F. Grecne Laboratory Certifications:
JP^idcnt

George C. Greenc, P.E., Ph.D.
Vice President
SC Registration No. 9 103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS ' W-.

E87 156/87294
233

10120
00151
02934

99988779

Sample: 9208391-01 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/21/92

Qual QL

Description: NPS-C3S, S-4, 0"-6"
Received: 08/21/92 Page: 1

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 6 105 C 12.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-3/N YES

GC/MS Extractables Method: EPA 8270

I™

•

1,2, 4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
2,4-Dinitrotoluene
2,6—Dinitrotoluene
2-Chloronaphthalene
2-Methylnaohthalene
3,3' -Dichlorobenzldine
4-Broracphenyl phenyl ether
4-Chloroanlline
-Chlorophenyl phenyl ether
.cenaphthene
cenaphthylene
.thracene

Benzo(a)anthracene
Benzo(a)pyrene
Benzo (b) iluoranthene
Benzo(ghi)perylene
Benzo(X)fluoranthene
Butyl benzyl phthalate
Chrysene
Dl-n-butyl phthalate
Di-n-octyl phthalate
DUsenzo(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Eexachlorobutadiene
Hexachlorocyclcpentadiene
Hexachloroethane
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Nltrosodiphenylamlne
N-Nltrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis(2-Chloroethoxv)methane
bls(2-Chloroethyl) ether
bis(2-Chloroisopropvl)ether
bis(2-Ethvlhexyl)phthalate
m-Nitroanlline
o-Nitroanillne
p-Nltroanillne

PCS's

PCB-1016
.PCB-1221
'C3-1232

rPCB-1242

. Method: EPA 8080

Batch: 19214 Run Analyst: JKP DOA: 08/24/92 TOA: 1S30
0.00 wt*

Batch: 20354 Run Analyst: AGW DOA: 09/01/92 TOA: 1846

Batch: 19373 Run Analyst: AGW DOA: 09/01/92 TOA: 1846
Prep Analyst: ECP OOP: 08/27/92 TOP: 1700

0 330. ug/kg
0 330. ug/)cg
U 330. ug/kg
U 330. ug/kg
U 330. ug/kg
U 330. ug/kg
0 330. ug/kg
U 330. ug/kg
U 660. ug/kg
U 632. ug/kg
U 330. ug/kg
0 330. ug/kg
U 330. ug/kg
U 330. ug/kg
U 330. ug/kg
U 330. ug/kg
U 330. ug/kg
U S90. ug/kg
U 330. ug/kg
U 788. ug/kg
0 330. ug/kg
0 632. ug/kg
U 632. ug/kg
U 632. ug/kg
U 330. ug/kg
U 330. ug/kg
U 330. ug/kg
U 330. ug/kg
U 330. ug/kg
0 330. ug/kg
0 330. ug/kg
U 330. ug/kg
0 688. ug/kg
U 330. ug/kg
U 632. ug/kg
U 330. ug/kg
U 632. ug/kg
U 330. ug/kg
0 330. ug/kg
U 330. ug/kg
0 330. ug/kg
0 330. ug/kg
U 330. ug/kg
0 330. ug/kg
U 330. ug/kg
U 632. ug/kg
U 3150 ug/kg
U 330. ug/kg
U 2720 ug/kg

Batch: 19374 Run Analyst: JLS DOA: 09/01/92 TOA: OOS5
Prep Analyst: LMJ OOP: 08/28/92 TOP: 1500

D 63.2 ug/kg
U 63.2 ug/kg
U 63.2 ug/kg
0 63.2 ug/kg

P.O. Box 30712 • Charleston, SC 29417
FAY rsnr\7f



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

By F. Grecne
dent

George C. Greenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

CERTIFICATE OF ANALYSIS 'WI : 99988779

Sample: 9208391-01 Client ID:

Project: CITY00391 Manager: IDH

Parameter Result

.Matrix: Soil
Sampled: 08/21/92

Description: NPS-CHS, s-4, 0--6"
Received: 08/21/92 Page:

Qual QL Onits

PCB-1248
PCB-1254
PCS- 12 60
PCB-1262

U
U
U
U

63.2
63.2
63.2
63.2

ug/kg
ug/kg
ug/kg
ug/lcg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

5.75
34.4

0.0260
10.3
7.27

Method: EPA 7471

9.52

Batch: 19244 Run Analyst: JSS DOA: 08/27792 TOA: 1608
Prep Analyst: FGD DOP: 08/26/92 TOP: 1600

2.50 mg/kg
3.20 mg/kg
2.50 mg/kg
2.50 mg/kg
2.50 mg/kg
3.33 mg/kg
8.73 mg/kg

Batch: 19203 Run Analyst: ALK DOA: 08/31/92 TOA: 1200
Prep Analyst: ALK DOP: 08/28/92 TOP: 1200

159. ug/kg

P.O. Box 30712 • Charleston, SC 29417
TM- — . /on-5\ CAY ie.e. 1 no



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

. Grccne Laboratory Certifications:

George C. Grccne, P.E., Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w

E87156/87294
233

10120
00151
02934

99988779

Sample: 9208391-01 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Samoleci: 08/21/92

Description: NPS-CHS, S-4, 0" - 6"
Received: 08/21/92

Qual CRDL Units

Page: 1

GC/MS Extractables Method: EPA 8270
2 - Pentanone, 4 - hydroxy -
4 - methyl 4,924 JAB

Batch: 19373 Run Analyst: AGW DOA: ..09/01/92 TOA: 1846

ug/kg

P.O. Box 30712 • Charleston, SC 29417
PAY fSm1! Tfi



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

. Grecnc

George C. Grcenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

• WI- 99988779

Sample: 9208391-02 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/21/92

Qual QL

Description: NPS-CHS, S-4, 3'-4'
Received: 08/21/92 Page:

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 8 105 C 28.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-3/N YES

0.00

GC/MS Extractables Method: EPA 8270

1,2,4-Trichlorobenzene
1.2-Dlchlorobenzene
1.3-Dichlorobenzene
1.4-Oichlorobenzene
2,4-Dlnitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaohthalene
3,3'-Dlchlbrobenzidlne
4-3romophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
.cenaphthylene
Anthracene
Benzo(a)anthracene
3enzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo (k) f luoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Bexachlo robenz ene
Hexachlorobutadlene
Hexachlo rocyclopentadiene
Hexachloroethane
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nltrosodlpropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy) methane
bis(2-Chloroethyl) ether
bis (2-Chloroisopropyl) ether
bis (2-Sthylhexyl)phtha late
m-Nitroanlline
o-Nitroanlline
p-Nitroanillne

PCB'S Method: EPA 8080

Batch: 19214 Run Analyst: JKP DOA: 08/24/92 TOA: 1530
wt%

Batch: 20354 Run Analyst: AGW DOA: 09/01/92 TOA: 1930

o
u
0
u
u
u
0
u
u
0
u
u
u
0
u
u
u
u
0
u
0
0
0
n
0
u
0
u
u
0
0
u
u
u
0
0
0
0
u
0
u
a
uu
u
u
u
u
u

0
u
u
0

3850
3850
3850
3850
3850
3850
3850
3850
7720
7720
3850
3850
3850
3850
3850
3850
3850
7220
3850
9650
385C
7720
7720
7720
3850
3850
3850
3850
3850
3850
3850
3850
8420
3850
7720
3850
7720
3850
3850
3850
3850
3850
3850
3850
3850
7720
38500
3850 •
33200

77.2
77.2
77.2
77.2

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch:

ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19373 Run Analyst:
Prep Analyst:

AGW DOA:
EC? OOP:

09/01/92 TOA:
08/27/92 TOP:

1930
1700

19374 Run Analyst: JLS DOA:
Prep Analyst: LMJ DOP:

09/01/92 TOA:
08/28/92 TOP:

0134
1500

P.O. Box 30712 • Charleston, SC 29417



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI -; 99988779

Sample: 9208391-02 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/21/92

Description: NPS-CHS, S-4, 3'-4'
Received: 08/21/92 Page: 2

Qual QL Units

PCB-1248
PCB-1254
PCB-1260
PCS- 12 62

0
U
U
U

77.2
.77.2
77.2
77.2

ug/kg
ug/kg
ug/kg
ug/kg

1C?

Silver
Arsenic
Barium
cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

4.92
43.S

0.188
7.17
89.7

Method: EPA 7471

190.

Batch:-19244 Run Analyst: JSS DOA: 08/27/92 TOA: 1606
Prep Analyst: FGD DOP: 08/26/92 TOP: 1600

U 2.50 mg/kg
3.20 mg/kg
2.SO mg/kg

J 2.SO mg/kg
2.50 mg/kg
3.33 mg/kg

U 8.73 mg/kg

Batch: 19203 Run Analyst: ALX DOA: 08/24/92 TOA: 1430
Prep Analyst: ALK DOP: 08/24/92 TOP: 1100

159. ug/kg

P.O. Box 30712 • Charleston, SC 29417
A.RITI . FAY (xm\ 7*6.117S



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

y F. Grecne Laboratory Certifications:

George C. Grccne, P.E., Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS ' wi :

E87156/87294
233

10120
00151
02934

99988779

Sample: 9208391-02 Client ID: NPS-CHS

Project: CITT00391 Manager: TDH

• Parameter Result

Matrix: Soil
Sampled: 08/21/92

Qual CRDL

Description: NPS-CHS, S-4, 3' - 1'
Received: 08/21/92

Units

Page: 1

GC/MS Extractables Method: EPA 8270
Tridecane, 7 - methyl 6,010 J
Dodecane, 2,7,10 - trimethyl 6,010 J
Pentadecane, 2, 6,10,14-trimethyl 5,550 J
Pentadecane, 2,6,10,
14-tetramethyl 5,550 J
2 - Pentanone, 4 - hydroxy -
4 - methyl ' 5,090 JAB
Unknown 2,770 J
Unknown 2,310 J
Unknown 6,480 J
Unknown 2,770 J
Unknown hydrocarbon 7,870 J
Unknown 4,630 J
Unknown 3,240 J
| Unknown hydrocarbon 2,310 J
' Unknown 2,310 J
Unknown 3,240 J
Unknown hydrocarbon 2,780 J
Unknown 3,700 J

Batch:
ug/kg
ug/kg
ug/kg

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

19373 Run Analyst: AGW DOA: ..09/01/92 TOA: 1930

P.O. Box 30712 • Charleston, SC 29417
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GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

FL
NC
SC
VA
TN

E87156/87294
233

10120
00151
02934

99988779

Sample: 9208391-04 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Sampled: 08/21/92

Description: NPS-CHS, S-4, 11'-13'
Received: 08/21/92 Page: 1

Qual QL Units

GC/MS Volatiles Method:
GCMS Library Search-VOA

GC/MS Volatiles Method:
1, 1, 1-Trichloroethane
1,1,2, 2— Tetrachloroe thane
1,1, 2-Trlchloroethane
1, 1-Dichloroethane
1, 1-Dichloroethylene
1, 2-Dichloroethane
1, 2-Dichloropropane
1 , 2-cis-Dichloroethylene
1, 2-trans-Dichloroethylene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromoform
Carbon Disulfide
Ĉarbon Tetrachloride
^khlorobenzene
•chlorodibromome thane
Chloroethane
Chloroform
Dichlorobromomethane
Ethylbenzene
Methyl Bromide
Methyl Chloride
Methylene Chloride
Styrene
Tetrachloroethylene
Toluene
Trichloroethylene
Vinyl Acetate
Vinyl chloride
Xylenes (TOTAL)
cis-1, 3-Dlchloropropylene
trans-1, 3-Dichloropropylene

EPA 8240 extended
YES

EPA 8240 extended
U
0
U
U
0
0
TJ
U
0
U
U
0

590.
0
U
U
U
U
D
U
0
U
0
U
C

125.
0
U
0
0
0
U
D
U
0

57.5
57.5
57.5
57.5
57.5
57.5
57.5
57.5
57.5
287.
57.5
57.5
287.
57.5
57.5
57. 5
57.5
57.5
57.5
57.5
57.5
57.5
57.5
57.5
57.5
57.5
57.5
57.5
57.5
57.5
57.5
57.5
115.
57.5
57. 5

Batch: 19438 Run Analyst: MKP DOA: 08/28/92 TOA: 2040

Batch: 19438 Run Analyst: MKP DOA: 08/28/92 TOA: 2040
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg ;
ug/kg »

Other Organic Tests Method: EPA 150.3
Evaporative Loss 8 105 C 42.0

GC/MS Extracsables Method: EPA 8270
GCMS Library search-ACID YES
GC/MS Extractables Method: EPA 8270
GCMS Library Search-3/N YES

GC/MS Extractables Method: EPA 8270

2,4,5-Trichlorcphenol
2,4,S-Trlchlorophenol
2, 4-Dichlorophenol
2,4-Dimethylphenol
2, 4-Dlnitrophenol
2-Chlorophenol
2-Nltrophenol
2-methyl-4,6-dinitrophenol
4-Nitrophenol
-chloro-3-methyl phenol
nzoic Acid

ienzyl Alcohol
entachlorophenol

Batch: 19214 Run Analyst: JKP DOA: 08/24/92 TOA: 1530
0.00 wt*

Batch: 19373 Run Analyst: AGW DOA: 09/01/92 TOA:' 2058

Batch: 19373 Run Analyst: AGW DOA: 0!!/01/92 TOA: 2058

Batch: 19373 Run Analyst: AGW DOA: 09/01/92 TOA: 2058
Prep Analyst: ECP DOP: 08/27/92 TOP: 1700

U 478. ug/kg
U 478. ug/kg
0 478. ug/kg "
U 478. ug/kg
U 1490 ug/kg
U 478. ug/kg ,
U 478. ug/kg
U 1650 ug/kg
U 9080 ug/kg (I
U 478. ug/kg ?
U 11600 ug/kg
U 478. ug/kg
U 478. ug/kg

P.O. Box 30712 • Charleston, SC 29417
01-71 .CAV /orv2\ -i tie. i no



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TO 02934

•WI - 99988779

Sample: 9208391-04 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Phenol
o-Cresol
p-Cresol

GC/MS Extractables Method: EPA 8270

1, 2, 4-Trlchlorobenzene
1,2— Dichlorobenzene
1, 3— Dichlorobenzene
1, 4-Dichlorobenzene
2, 4-Dinitrotoluene
2, 6-Dlnitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3, 3'-Dichlorobenzidine
4-Sromophenyl phenyl ether
4-chloroaniline
4— Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Anthracene

^̂ enzo (a) anthracene
^̂ •nzo (a)pyrene
^̂ Hlnzo (b) fluoranthene

,enzo (ghl) perylene
Benzo (k) fluoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dtbenzo (a, h") anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Bexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadlene
Hexachloroethane
Indeno (1, 2, 3-c,d)pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis (2-Chloroisoorooyl) ether
bis ( 2 -Ethylhexyl) phthalate
m-Nitroaniline
o-Nitroaniiine
p-Nltroanlline

Pesticides Method: EPA 8080
4,4' -ODD
4, 4' -DDE
4,4'-DDT
Aldrin

B̂fcteldrln
^̂ Hdosulfan I
^̂ dosulfan II

Matrix:
Sampled:

Qual

U
U
U

U
0
U
U
0
U
U
U
U
U
U
'U
U
u
0
U
U
D
U
U
D
0
U
U
U
D
U
D
U
0
0
0
0u
U
U
u
0
u
0
0
a
u
u
u
u
0
0
u

0u
0
u
u
u
u

Soil
08/21/92

QL

478.
478.
478.

478.
478.
478.
478.
478.
478.
478.
478.
958.
958.
478.
478.
478.
478.
478.
478.
478.
895.
478.
1200
478.
958.
958.
958.
478.
478.
478.
478.
478.
478.
478.
478.
1040
478.
958.
478.
958.
478.
478.
478.
478.
478.
478.
478.
478.
958.
4780
478.
4120

3.00
3.00
3.00
3.00
3.00
3.00
3.00

Description: NPS-CHS, S-4, ll'-13»
Received: 08/21/92 Page: 2

Units

ug/kg
ug/kg
ug/kg
Batch: 19373 Run Analyst: AGW DOA: 09/01/92 TOA:

Prep Analyst: ECP OOP: 08/27/92 TOP:
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg «
ug/kg .
ug/kg
ug/kg i
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19375 Run Analyst: JEB DOA: 09/02/92 TOA:
Prep Analyst: LMJ OOP: 08/28/92 TOP:

ug/kg
ug/kg
ug/kg ,,
ug/kg
ug/kg
ug/kg
ug/kg

2058
1700

1559
1500

P.O. Box 30712 • Charleston, SC 29417
U^^O /arm ̂ «.ai -71 .PAY farm 7fifi-l 178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Laboratory Certifications:^^•ujr 1 . VJl&Mli*

George C. Greenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA.
TO

CERTIFICATE OF ANALYSIS ' WI :

E87156/87294
233

10120
00151
02934

99988779

Sample: 9208391-04 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Samoled: 08/21/92

Description: NPS-CHS, S-4, ll'-13'
Received: 08/21/92 Page: 3

Qual QL Units

Endosulfan sulfate
Endrin
Endrin ketone
Heptachlor
Heptachlor epoxlde
Methoxychlor
PCB-1016
PC3-1221
PCB-1232
PC3-1242
PCB-1248
PC3-12S4
PC3-1260
Toxaphene
alpha-BBC
al-oha-Chlordane
beta-BHC
delta-BBC
gamma-BHC
gamma-Chlordane

KCP

ilver
Aluminum
Arsenic
Barium
Beryllium
calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
Thallium
Vanadium
Zinc

Mercury

Mercury

Cyanide by RFA
Cyanide, Total

Method: EPA 6010

3280
7.55
7.00
0.422
10100
0.0440

1.71
10.3
1.83
7810
1020
2000
152.
1730
2.94
4.07

11.4
11.3

Method: EPA 7471

Method: EPA 335.3

0
U
0
a
0
U
0
U
U
0
U
0
U
U
U
U
U
U
U
U

0

J

JJ
J

U
U
U

a

U

3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00

2.50
2.50
3.17
2.50
2.50
3.17
2.50
2.50
2.50
2.50
2.50
15.1
2.50
2.50
6.55
2.50
3.30
4.37
8.67
6.88
2.50
2.50

159.

0.0167

ug/kg
ug/Jcg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19244 Run Analyst: JSS DOA:
Prep Analyst: FGD DOP:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Batch: 19203 Run Analyst: ALK DOA:
Preo Analyst: ALK DOP:

ug/kg

Batch: 19287 Run Analyst: JKP DOA:
mg/kg

08/27/92 TOA: 1630
08/26/92 TOP: 1600

08/24/92 TOA: 1430
08/24/92 TOP: 1100

08/26/92 TOA: 1400

P.O. Box 30712 • Charleston, SC 29417
FAY



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

George C. Grccne, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL
NC
SC
VA
TN

E87156/87294
233

10120
00151
02934

99988779

Sample: 9208391-04 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/21/92

Description: NPS-CHS, S-4, II1 - 13'
Received: 08/21/92

Qual CRDL Units

Page: 1

GC/MS Extractables Method: EPA 8270
2 - Pentanone, 4 - hydroxy -
4 - methyl
CIO alkyl benzene
Unknown hydrocarbon
Unknown hydrocarbon
Dimethyl naphthalene (isomer)
Dimethyl naphthalene (isomer)
Dimethyl naphthalene (isomer)
Unknown hydrocarbon
Trimethyl naphthalene (isomer;
Unknown hydrocarbon
Unknown hydrocarbon
Dimethyl phenanthrene (isomer)
Unknown
Unknown

GC/MS VOL Method: EPA 8240
Hexane
Unknown
Unknown
CIO alkyl benzene
Decahydro naphthalene (isomer)
Unknown
Unknown
CZO alkyl benzene
Unknown
Unknown

8,620
632
517
689
517
459
919

1,436
459

2,758
804
517
632
459

189
69
86
344
86
69
69
155
172
189

JAB
J
J
J
J
J
J
J
J
J
J
J
J
J

J
J
J
J
J
J
J
J
J
J

Batch:

Batch: 19373 Run Analyst: AGW DOA: ..09/01/92 TOA: 2058

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

19438 Run Analyst: MKP DOA: 08/28/92 TOA: 2040
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

P.O. Box 30712 • Charleston, SC 29417
hnnft farm <^fi-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Sample: 9208391-03 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/21/92

Description: NPS-CHS, S-4, 15'-17'
Received: 08/21/92 Page: 1

^^^Kf * - *Jieuiic
.ident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w -

E87156/87294
233

10120
00151
02934

99988779

Oual QL Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 0 105 C 31.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

0.00

GC/MS Extractables Method: EPA 8270

1,2, 4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dlchlorobenzene
1.4-Dichlorobenzene
2,4-Dlnitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3'-Dichlorobenzidine
4-Bromophenyl phenyl ether
4—Chloroaniline
4-Chlorophenyl phenyl ether

hthene
naphthylene

fithracene
'..enzo (a) anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(X)fluoranthene
Butyl benzyl phthalate
Chrysene
Dl-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indenod, 2,3-c,d) pyrene
Isophorone
N-Nitrosodiphenylamlne
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis(2-Chloroethoxv)methane
bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyi)phthalate
m-Nitroanillne
o-Nitroaniline
p-Nltrcanillne

PC3's

PCB-1016
CB-1221
CB-1232
CS-1242

Method: EPA 8080

Batch: 19214 Run Analyst: JKP DOA: 08/24/92 TOA: 1530
wt*

Batch: 20354 Run Analvst: G2 DOA: 09/08/92 TOA: 2252

0
u
0
0
0
u
D
a
u
0
u
0
u
u
0
u
0
0
u
u
u
uu
u
0u
u
0
o
0a
u
0
u
u
a
u
u
a
a
0
u
uu
u
0
u
u
n

u
0
0
u

4030
4030
4030
4030
4030
4030
4030
4030
8050
8050
4030
4030
4030
4030
4030
4030
4030
7530
4030

10100
4030
8050
3050
8050
4030
4030
4030
4030
4030
4030
4030
4030
8780
4030
8050
4030
8050
4030
4030
4030
4030
4030
4030
4030
4030
8050
40300
4030
34700

80.5
80.5
80.5
80.5

ug/kg
ug/kg
ug/kg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/kg
ug/Xg
ug/kg
ug/kg
ug/kg

Batch:

ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19783 Run Analyst:
Prep Analyst:

GE DOA:
VLD OOP:

09/08/92 TOA:
09/04/92 TOP:

2252
1500

19374 Run Analyst: J1S DOA: 09/01/92 TOA: 0214
Prep Analyst: LMJ DOP: 08/28/92 TCP: 1500

P.O. Box 30712 • Charleston, SC 29417
Phone (80S1) 556-8171 • FAX (803) 766-1178



LIy F. Grecne
idem

GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

• WI 99988779

Sample: 9208391-03 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/21/92

Description: NPS-CHS, S-4, 15'-17'
Received: 08/21/92 Page: 2

Qual QL Units

PCB-1248
PCB-1254
PCB-1260
PC3-1262

D
0
U
U

80.5
80. S
80.5
80.5

ug/kg
ug/kg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

3.74
5.10

0.0654
8.05
2.43

Method: SPA 7471

Batch: 19244 Run Analyst: JSS DOA: 08/27^92 TOA: 1551
Prep Analyst: FGD OOP: 08/26/92 TOP: 1600

2.50 mg/kg
3.15 mg/kg
2.50 mg/kg
2.50 mg/kg
2.50 mg/kg
3.28 mg/kg
8.60 mg/kg

Batch: 19203 Run Analyst: ALK DOA: 08/31/92 TOA: 1200
Prep Analyst: ALK OOP: 08/28/92 TOP: 1200

139. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

•oily F. Greene
Resident

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL
NC
SC
VA
TO

CERTIFICATE OF ANALYSIS w

E87 156/87294
233

10120
00151
02934

99988779

Sample: 9208391-03 Client ID: NPS-CHS

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Sampled: 08/21/92

Description: NPS-CHS, S-4, 15'
Received: 08/21/92

Qual CRDL Units

- 17-
Page : 1

GC/MS Extractables Method: EPA 8270
2 - Pentanone, 4 - hydroxy -
4 - methyl 6,763 JAB
Unknown ' 1,207 J
Unknown 1,256 J
Unknown 579 j

Batch: 19783 Run Analyst: GZ DOA: 09/08/92 TOA: 2252

ug/kg
ug/kg
ug/kg
ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

F. Greene
'.sidcnt

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

• WI- 99988779

Sample: 9208343-05 Client ID:

Project: CITY00391 Manager: TDK

Parameter

Matrix: Soil
Sampled: 08/19/92

Result Qual QL

Description: NPS-CHS; S-6 0"-6"
Received: 08/19/92 Page:

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 8 105 C 15.0

GC/MS Extractables Method: SPA 8270
GCMS Library Search-B/N YES

GC/MS Extractables Method: EPA 8270

1,2,4-Trichlorobenzene
1.2-Dlchlorobenzene
1.3-Dichlorobenzene
1, 4-Dichlorobenzene
2,4-Dinltrotoluene
2, 6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3'-Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
.cenaphthylene
ithracene

.enzo (a) anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo (lc) f luoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a, h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
?luoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Sexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Nitrosodiphenylamlne
N-Nltrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether
bis(2-EthyIhexyl)phthalate
m-Nltroaniline
o-Nitroaniline
o-Nitroaniline

PCS's

PCB-101S
PCS-1221
BC3-1232
IC3-1242

Method: EPA 8080

Batch: 19123 Run Analyst: SLF DOA: 08/21/92 TOA: 1500
0.00 wt%

Batch: 20354 Run Analyst: AGW DOA: 08/27/92 TOA: 1656

Batch: 19248 Run Analyst: AGW DOA: 08/27/92 TOA: 1656
Prep Analyst: LMJ OOP: 08/25/92 TOP: 0930

u
u
u
0
u
0
u
0
0
0
0
D
u
u
D
U
0
0
0
D
0
0
0
u
0
0
0
a
uu
0
u
u
u
uu
0
u
0
U
0
u
0
0
u
u
u
u
0

u
0
u
a

3270
3270
3270
3270
3270
3270
3270
3270
6530
6530
3270
3270
3270
3270
3270
3270
3270
6120
3270
8170
3270
6530
6530
6530
3270
3270
3270
3270
3270
3270
3270
3270
7120
3270
6530
3270
6530
3270
3270
3270
3270
3270
3270
3270
3270
6530

32700
3270
28200

131.
131.
131.
131.

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

, ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch:

ug/kg
ug/kg
ug/kg
ug/kg

19369 Run Analyst: 'JLS DOA:
Prep Analyst: VLD OOP:

09/03/92 TOA:
08/27/92 TOP:

1159
0900

P.O. Box 30712 • Charleston, SC 29417
Phone (803si 5S6-S171 • FAX i'S031 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Illy F. Grecne
'sident

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TO 02934
WI- 99988779

Sample: 9208343-05 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/19/92

Description: NPS-CHS; S-6 0"-6"
Received: 08/19/92 Page:

QuaJ. QL Units

PC3-1248
PCB-1254
PCB-1260
PCB-1262

ICP

Silver
Arsenic
Barium
cadmium
Chromium
Lead
Selenium

Mercury

Mercury

494.
479.

Method: SPA 6010

4.72
17.6
0.234
14.7
109.
3.06

Method: EPA 7471

U

0

a

0

J

U

131.
131.
131.
131.

2. SO
3.28
2. SO
2.50
2.50
3.42
8.9S

167.

ug/Xg
ug/kg
ug/kg
ug/kg

Batch: 19132 Run Analyst: JSS DOA:
Prep Analyst: FGD DOP:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Batch: 19102 Run Analyst: PJM DOA:
Prep Analyst: PJM DOP:

ug/kg

08/2'4/92 TOA: 1231
08/21/92 TOP: 1630

08/21/92 TOA: 1000
08/20/92 TOP: 2200

P.O. Box 30712 • Charleston, SC 29417
Phone fStm 556-8171 • FAX (80S1) 766-1178



GENERAL ENGINEERING LABORATORIES

oily F. Grecne

Environmental Engineering and Analytical Services

Laboratory Certifications:

George C. Greenc, P.E., Ph.D.
Vice President
SC Registration No. 9 103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS wi-

E87156/87294
233

10120
00151
02934

99988779

Sample: 9208343-05 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/19/92

Qual CRDL

Description: NPS-CHS, S-6, 0" - 6"
Received: 08/19/92

Units

Page: 1

GC/MS Extractables Method: EPA 8270
2- pentanone -4 hydroxy -4 -methy 47,000 JAB

Batch: 19248 Run Analyst: AGW DOA: 08/27/92 TOA: 1656
ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone C8031) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

lolly F. Greene
1 ;sidcnt

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

. WI.. 99988779

Sample: 9208343-06 Client ID:

Project: C1TY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/19/92

Description: NPS-CHS; S-6 3'-4'
Received: 08/19/92 Page: 1

Qual QL Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss U 105 C 17.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

Batch: 19123 Run Analyst: SLF DOA: 08/21/92 TOA: 1500
0.00 wt%

Batch: 20354 Run Analyst: AGW DOA: 08/27/92 TOA: 1741

GC/MS Extractables Method: EPA 8270

1,2,4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaohthalene
3,3'-Dlchlorobenzidine
4-3romophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
^Anthracene

i enzo(a)anthracene
' jenzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclcpentadiene
Bexachloroethane
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis(2-Chloroethoxy(methane
bis(2-Chloroethyl) ether
bis(2-Chloroisooropyl)ether
bis(2-Ethylhexyl)phthalate
m-Nitroaniline
o-Nitroar.iline
p-Nitroaniline

?C3's

PCS-1016
PCS-1221
PCS-1232

i PCS-12 42

Method: EPA 8080

0uu
D
0
U
U
U
0
U
0
U
U
U
0
0
D
U
U
0
U
0
U
tJ
U
U
U
U
0
0
U
0
0
U
U
U
D
U
0
U
U
0
0
0
U
U
0
U
U

U
U
0
U

3350
3350
3350
3350
3350
3350
3350
3350
6700
6700
3350
3350
3350
33SO
3350
3350
3350
6270
3350
8370
3350
6700
6700
6700
3350
3350
3350
3350
3350
3350
3250
3350
7300
3350
6700
3350
6700
3350
3350
3350
3350
3350
3350
3350
3350
6700

33500
3350
28800

67.0
67.0
67.0
67.0

Batch: 19248 Run Analyst: AGW DOA:
Prep Analyst: LMJ OOP:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19369 Run Analyst: JLS DOA:
Prep Analyst: VLD OOP:

ug/kg
ug/kg
ug/kg

. ug/kg

08/27/92 TOA: 1741
08/25/92 TOP: 0930

09/01/92 TOA: 112S
08/27/92 TOP: 0900

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Laboratory Certifications:

George C. Grcene, P.E.; Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS

E87156/87294
233

10120
00151
02934

99988779

Sample: 9208343-06 Client ID:

Project: CITY00391 Manager: TDK

Parameter

Matrix: Soil
Sampled: 08/19/92

Description: NPS-CHS; S-6 3'-4'
Received: 08/19/92 Page:

Result Qual QL Units

PCB-1248
PCB-1254
PCS- 12 60
PCB-1262

0
U
U
U

67.0
67.0
67.0
67.0

ug/kg
ug/)cg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

6.97
34.1

0.0828
10.1
34.6
S.ll

Method: EPA 7471

52.4

Batch: 19132 Run Analyst: JSS DOA: 08/24/92 TOA: 1234
Prep Analyst: FGD OOP: 08/21/92 TOP: 1630

2.50 mg/kg
3.13 mg/kg
2.SO mg/kg
2.50 mg/kg
2.50 mg/kg
3.25 mg/kg
8.53 mg/kg

Batch: 19102 Run Analyst: PJM DOA: 08/21/92 TOA: 1000
Prep Analyst: PJM OOP: 08/20/92 TOP: 2200

159. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Klly F. Greene
sident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS WI-

Ccrtifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9208343-06 Client ID: NPS-CHS

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Sanpled: 08/19/32

Qual CRDL

Description: NPS-CHS, S-6, 3' - 41
Received: 08/19/92

Units

Page: 1

GC/MS Extractables Method: EPA 8270
2- pentanone -4 hydroxy -4 -methy 34,136 JAB

Batch: 19248 Run Analyst: AGW DOA:.. 08/27/92 TOA: 1741
ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

•oily F. Greene
^ -sidcnt

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TO

CERTIFICATE OF ANALYSIS 'm-

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9208369-01 Client ID:

Project: CITY'00391 Manager: IDE

Parameter Result

Matrix: Soil
Sampled: 08/20/92

Qual QL

Description: NPS-CHS;S-6,12.5'-14'
Received: 08/20/92 Page:

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 8 10S C 38.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-3/N YES

0.00

GC/MS Extractables Method: EPA 8270

1,2, 4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1, 4-Dichlorobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthaiene
3,3' -Dichlorobenzidine
4-Bromophenyl phenyl ether
4-chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
•cenaphthylene
ithracene
snzo (a) anthracene

jenzo(a)pyrene
Benzo(b)fluoranthene
Ber.zo (ghi)perylene
Benzo(k)'luoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo (a, h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Eexachlorobenzene
Hexachlorobutadlene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1, 2,3-c,d)pyrene
Isophorone
N-Nitrosodiohenylamine
N-Nitrosodipropylamine
Naphthalene"
Nitrobenzene
Phenanthrene
Pyrene
bis{2-Chloroethoxv)methane
bis(2-Chloroethyl) ether
bis (2-Chloroisorjropvl) ether
bis(2-SthyIhexyi)phthalate
m-Nltroaniline
o-Nltroaniline
p-Nitroaniline

10SOO
4300

11800

13400

PCB'S Method: EPA 8080

Batch: 19123 Run Analyst: SLF DOA: 08/21/92 TOA: 1500
wt%

Batch: 20354 Run Analyst: AGW DOA: 08/27/92 TOA: 1827

0
u
0
u
0
u
u
0
u
u
u
u
a
u
u
0
0
0
a
a
u
0
u
u
u
u
u
u
J
u
u
0
u
u
0
0
u
u
a
0
0
u
u
u
0
u

0
u
u
0

4480
4480
4480
4480
4480
4480
4480
4480
8970
8970
4480
4480
4480
4480
4480
4480
4480
8380
4480
11200
4480
8970
8970
8970
4480
4480
4480
4480
4480
4480
4480
4480
9770
4480
8970
4480
8970
4480
4480
4480
4480
4480
4480
4480
4480
8970
44800
4480

38SOO

89.7
89.7
89.7
89.7

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch:

ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19248 Run Analyst: AGW DOA:
Prep Analyst: LMJ OOP:

08/27/92 TOA:
08/25/92 TOP:

1827
0930

Batch: 19369 Run Analyst: JLS DOA: 09/01/92 TOA: 1204
Prep Analyse: VLD OOP: 08/27/92 TOP: 0900

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

•
llyF
sider

r. Greene
;sidcnt

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

. WI.. 99988779

Sample: 9208369-01 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Sampled: 08/20/92

Description: NPS-CHS;S-6,12.5'-14'
Received: 08/20/92 Page: 2

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Qual QL Units

PCB-1248
PCB-1254

, PC3-1260
PCB-12S2

U
U
U
U

89.7
89.7
89.7
89.7

ug/kg
ug/kg
ug/kg
ug/kg

Method: EPA 6010

7.07
12.1

0.0431
9.73
9.83
1.68

Method: EPA 7471

40.0

Batch: 19132 Run Analyst: JSS DOA: 08/24/92 TOA: 1236
Prep Analyst: FGD DOP: 08/21/92 TOP: 1630

0 2.50 mg/kg
3.23 mg/kg
2.50 • mg/kg

J 2.50 mg/kg
2.50 mg/kg
3.37 mg/kg

J 8.80 mg/kg

Batch: 19203 Run Analyst: ALK DOA: 08/27/92 TOA: 1430
Prep Analyst: ALK DOP: 08/27/92 TOP: 1100

J 167. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (8031556-8171 • FAX (8031 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

feblly F. Greene
^•sidcm

George C. Grccnc, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS wi.

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9208369-01 Client ID: NPS-CHS

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Samoled: 08/20/92

Qual CRDL

Description: NPS-CHS, S-6, 12.5- - 14'
Received: 08/20/92 Page: 1

Units

GC/MS Extractables Method: EPA 8270
2 - Pentanone, 4 - hydroxy -
4-methyl 45,161 JAB

Batch: 19248 Run Analyst: AGW DOA: 08/27/92 TOA: 1827

ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phona (8Cm 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

^Wly F. Grecne

i
George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory
FL
NC
SC
VA
TN

- WI..

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9208369-02 Client ID:

Project: CITY00391 Manager: TDH

Parameter • Result

Matrix: Soil
Sanroled: 08/20/92

Qua!

Description: NPS-CHS.-S-6,18'-20'
Received: 08/20/92 Page:

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 6 105 C 44.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

GC/MS Extractables Method: EPA 8270

AC:

•

1,2, 4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1. 4-Dichlorobenzene
2. 4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methvlnaphthalene
3,3'-oichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
"cenaphthylene
thracene
mzo (a)anthracene
enzo(a)pyrene
Benzo (b)fluoranthene
Benzo(ghi)perylene
Benzo (k) fluoranthene
Butyl benzyl phthalate
Chrysene
Dl-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Oibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-c,djpyrene
Iscphorone
N-Nitrosodiphenylamine
N-Nitrosodlpropylamlne
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethy1) ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
ra-Nltroaniline
o-Nitroaniline
p-Nitroaniline

PCE's

PCB-1016
PC3-1221
S-1232
3-1242

Method: EPA 8080

Batch: 19123 Run Analyst: SLr DOA: 08/21/92 TOA: 1500
0.00 wt*

Batch: 20354 Run Analyst: AGW DOA: 08/27/92 TOA: 1913

Batch: 19248 Run Analyst: AGW DOA: 08/27/92 TOA: 1913
Prep Analyst: LMJ DOP: 08/25/92 TOP: 0930

U 4970 ug/kg
U 4970 ug/kg
U 4970 ug/kg
U 4970 ug/kg
0 4970 ug/kg
U 4970 ug/kg
0 4970 ug/kg
U 4970 ug/kg
U 9920 ug/kg
U 9920 ug/kg
D 4970 ug/kg
0 4970 ug/kg
U 4970 ug/kg
0 4970 ug/kg
U 4970 ug/kg
0 4970 ug/kg
0 4970 ug/kg
D 9280 ug/kg
0 4970 ug/kg
D 12400 ug/kg
D 4970 ug/kg
0 9920 ug/kg
0 9920 ug/kg
0 9920 ug/kg
a 4970 ug/kg
0 4970 ug/kg
U 4970 ug/kg
a 4970 ug/kg
D 4970 ug/kg
0 4970 ug/kg
U 4970 ug/kg
0 4970 ug/kg
U 10800 ug/kg
U 4970 ug/kg
U 9920 ug/kg
0 4970 ug/kg
U 9920 ug/kg
U 4970 ug/kg
0 4970 ug/kg
U 4970 ug/kg
U 4970 ug/kg
C 4970 ug/kg
0 4970 ug/kg
U 4970 ug/kg
U 4970 ug/kg
U 9920 ug/kg
U 49700 ug/kg
U 4970 ug/kg
0 42700 ug/kg

Batch: 19369 Run Analyst: JLS DOA: 09/01/92 TOA: 1402
Prep Analyst: VLD DOP: 08/27/92 TOP: 0900

0 99.2 ug/kg
U 99.2 ug/kg
U 99.2 ug/kg
U 99.2 ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Uy R Greene
fisident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233.
SC 10120
VA 00151
TO 02934

. WI. 99988779

Sample: 9208369-02 Client ID:

Project: CITY00391 Manager: TDH

Parameter

Matrix: Soil
Sampled: 08/20/92

Description: NPS-CHS;S-6,18'-20'
Received: 08/20/92 Page:

Result Qual QL Units

PCB-1248
PCB-1254
PCB-12SO
PCB-1262

0
U
U
U

99.2
99.2
99.2
99.2

ug/kg
ug/kg
ug/kg
ug/kg

1C?

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

6.20
8.05

0.117
13.0
4.16

Method: EPA 7471

14.3

Batch: 19244 Run Analyst: JSS DOA: 08/27/92 TOA: 1611
Prep Analyst: FGD OOP: 08/26/92 TOP: 1600

U 2.SO mg/kg
3.20 mg/kg
2.50 mg/kg

J 2.50 mg/kg
2.50 mg/kg
3.33 mg/kg

0 8.73 mg/kg

Batch: 19203 Run Analyst: ALK DOA: 08/27/92 TOA: 1430
Preo Analyst: ALK OOP: 08/27/92 TOP: 1100

J 159. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

blly F. Greene
'isidcnt

George C. Grccnc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

• WI- 99988779

Sample: 9208369-02 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/2.0/92

Qual CRDL

Description: NPS-CHS, S-6, 18' - 20'
Received: 08/20/92

Units

Page: 1

GC/MS Extractables Method: EPA 8270
2 - Pentanone, 4 - hydroxy -
4-methyl 5,833 JKB

Batch: 19248 Run Analyst: AGW DOA: 09/27/92 TOA: 1913

ug/fcg

P.O. Box 30712 • Charleston, SC 29417
Phone (8031 556-8171 • FAX (Sfi:^ 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Laboratory Certifications:
^^K/UJ> 1 . XJJbMlW

^:sidem

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS ™-

E87 156/87294
233

10120
00151
02934

99988779

Sample: 9208343-01 Client ID:

Project: CITY00391 Manager: TDH

Parameter

Matrix: Soil
Samoled: 08/19/92

Result Qual QL

Description: NPS-CHS; S-8 0"-6"
Received: 08/19/92 Page:

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 6 105 C 11.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N Y£S

GC/MS Extractafales Method: EPA 8270

1,2,4-Trichlorobenzene.
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dlchlorobenzene
2,4-Dlnitrotoluene
2,6-Dlnitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3'-Dichlorobenzldine
4-Bromophenyl phenyl ether
4-Chloroanlline
4-Chlorophenyl phenyl ether
Acenaphthene
" .cenaphthy lene
thracene

.enzo (a) anthracene
. denzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo (Ic) 'luoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo (a, h) anthracene
Dibenzoiuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Bexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Hltrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy Jmethane
bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl> ether
bis (2-Ethylhexyl)phthalate
m-Nitroanliine
o-Nitroaniline
p-Nitroanlline

PCB's

PC3-1016
PCB-1221
CB-1232
CS-1242

Method: EPA 8080

Batch: 19123 Run Analyst: SLF DOA: OS/21/92 TOA: 1500
0.00 wt%

Batch: 20552 Run Analyst: AGH DOA: 08/27/92 TOA: 1351

Batch: 19248 Run Analyst: AGW DOA: 08/27/92 TOA: 1351
Prep Analyst: LMJ OOP: 08/25/92 TOP: 0930

u
u
u
u
0
0
u
u
u
0
u
a
u
0
a
u
0
u
u
u
0
u
0
0
0
u
0
0
u
0u
0
CJ
0
u
0
u
0
ua
u
u
0
u
u
0
0
0
u

uu
u
u

3230
3230
3230
3230
3230
3230
3230
3230
6470
6470
3230
3230
3230
3230
3230
3230
3230
6030
3230
8070
3230
6470
6470
6470
3230
3230
3230
3230
3230
3230
3230
3230
7030
3230
6470
3230
6470
3230
3230
3230
3230
3230
3230
3230
3230
6470
32300
3230
27800

323.
323.
323.
323.

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch:

ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19369 Run Analyst: JLS DOA: 09/03/92 TOA: 1839
Prep Analyst: VXD OOP: 08/27/92 TOP: 0900

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

fctfolly F. Greene
• :sidcm

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS W-

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9208343-01 Client ID:

Project: CITY00391 Manager: TDK

Parameter

Matrix: Soil
Sampled: 08/1S/92

Description: NPS-CKS; S-8 0"-6"
Received: 08/19/92 Page:

Result Qual QL Units

PCB-1248
PCB-1254
PCB-1260
PCS-1262

1050
U
U
U

323.
323.
323.
323.

ug/kg
ug/kg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

7.84
33.2
0.363
21.8
121.
2.IS

Method: EPA 7471

585.

Batch: 19132 Run Analyst: JSS DOA: 08/24/92 TOA: 1148
Prep Analyst: FGD OOP: 08/21/92 TOP: 1630

2.50 mg/kg
3.23 mg/kg
2.50 rag/kg
2.50 mg/kg
2.50 mg/kg
3.37 mg/kg
8.80 mg/kg

Batch: 19102 Run Analyst: PJM DOA: 08/21/92 TOA: 1000
Prep Analyst: PJM OOP: 08/20/92 TOP: 2200

167. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (3Q3) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

fcjolly F. Greene
B-.sidcnt

Vice President
SC Registration No. 9 103

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

CERTIFICATE OF ANALYSIS WI.. 99988779

Sample: 9208343-01 Client ID: NPS-CHS Matrix: Soil Description: NPS-CHS, S-8, 0" - 6-
Sampled: 08/19/92 Received: 08/19/92 Page:

Project: CITV00391 Manager: TDH

Parameter Result Qual CRDL Units

GC/MS Extractables Method: EPA 8270 . Batch: 19248 Run Analyst: AGW DOA: 08/27/92 TOA: 1351
2- pentanone -4 hydroxy -4 -methy 69,800 JAB — ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

hjolly F. Grecne
President

George C. Greene. P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL E87 156/87294
NC 233
SC 10120
VA 00151
TN 02934

CERTIFICATE OF ANALYSIS w 99988779

Sample: 9208343-02 Client ID:

Project: CITY00391 Manager: TDH

Parameter

Matrix: Soil
Sairraled: 08/19/92

Result Qual QL

Description: NPS-CKS; S-8 3'-4'
Received: 08/19/92 Page:

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 8 105 C 18.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

GC/MS Extractables Method: EPA 8270

1,2, 4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
2,4-Dinitrotoluene
2,6-Dinltrotoluene
2-Chloronaphthalene
2-Methvlnaphthalene
3,3'-Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
.cenaphthylene
thracene

3enzo(a)anthracene
Senzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-oetyl phthalate
Dlbenzo(a,h)anthracene
Dlbenzofuran
Diethyl phthalate
Dimethyl" phthalate
Fluoranthene
Fluorene
Bexachlorobenzene
HexachloEObutadiene
Bexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-c, d) pyrene
Isophorone
N-Nitrosodlphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Chioroisopropyl)ether
bis(2-Sthylhexyl)phthalate
m-Nitroaniline
o-Nitroaniline
p-Nitroaniline

PCB's

PCB-1016
PCB-1221
8CB-1232
ICS-1242

Method: EPA 8080

Batch: 19123 Run Analyst: SLJ DOA: OS/21/92 TOA: 1500
0.00 wt%

Batch: 20354 Run Analyst: AGW DCA: 08/27/92 TOA: 1437

Batch: 19248 Run Analyst: AGW DOA: 08/27/92 TOA: 1437
Prep Analyst: LMJ OOP: 08/25/92 TOP: 0930

0
0
0
u
u
u
u
u
u
0
0
0
u
u
0
0
0
u
u
u
u
u
0
0
u
u
0
u
u
u
u
0
u
0
0
u
u
u
u
u
u
0
u
0
u
u
u
0
D

u
u
u
u

3380
3380
3380
3380
3380
2380
3380
3380
6780
6780
3380
3380
3380
3380
3380
3380
3380
6330
3380
8470
3380
6780
6780
6780
3380
3380
3380
3380
3380
3380
3380
3380
7380
3380
6780
3380
6780
3380
3380
3380
3380
3380
3380
3380
3380
6780

33800
3380
29200

67.8
67.8
67.8
67.8

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/ka
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch:

ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19369 Run Analyst: JLS DOA: 09/01/92 TOA: 0847
Pre? Analyst: VLD OOP: 08/27/92 TOP: 0900

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

0 y F. Grecne
idcnl

George C. Grcenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9208343-02 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix:
Sampled:

Qual

Soil
08/19/92

Description: NPS-CHS; S-8 3'-4'
Received: 08/19/92 Page:

Units

PC3-1248
PCB-12S4
PCB-1260
PCS- 12 62

U
u
u
u

67.8
67.8
67.8
6-7.8

ug/kg
ug/kg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury
Mercury

Method: EPA 6010

6.18
14.6

8.97
4.57
3.IS

Method: EPA 7471

42.9

Batch: 19132 Run Analyst: JSS DOA: 08/24/92 TOA: 1150
Prep Analyst: TGD OOP: 08/21/92 TOP: 1630

U 2.50 mg/kg
3.30 mg/kg
2.50 mg/kg

U 2.50 mg/kg
2.50 mg/kg
3.45 mg/kg

J 9.02 mg/kg

Batch: 19102 Run Analyst: PJM DOA: 08/21/92 TOA: 1000
Pren Analyst: PJM OOP: 08/20/92 TOP: 2200

J 159. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

^klly F. Grecne
PFsident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS wi..

E87 156/87294
233

10120
00151
02934

99988779

Sample: 9208343-02 Client ID: NPS-CHS Matrix: Soil Description: NPS-CHS, S-8, 3' - 4'
Sampled: 08/19/92 Received: 08/19/92 Page:

Project: CITY00391 Manager: TDH

Parameter Result Qual CRDL Units

GC/MS Extractables Method: EPA 8270 Batch: 19248 Run Analyst: AGW DOA: 08/27/92 TOA: 1437
2- pentanone -4 hydroxy -4 -methy 60,975 JAB — ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (8031556-8171 • FAX (8031 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Kblly F. Grecne
^P sidcnt
w
George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS wi.

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9208343-03 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Samoled: 08/19/92

Qual QL

Description: NPS-CHS; S-8 19'-23'
Received: 08/19/92 Page:

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 8 105 C 20.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

0.00

GC/MS Extractables Method: EPA 8270

1,2, 4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
2,4-Dinitrotoluene
2, S-Dlnitrotoluene
2-Chloronaphthalene
2-Methylnaohthalene
3,3'-Dichlbrobenzidine
4-Bromophenyl phenyl ether
4-Chloroanlline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Inthracene
* inzo (a) anthracene:denzo(a)pyrene
3enzo(b)fluoranthene
Benzo(ghl)perylene
Benzo(X)fluoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a, h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Bexachlorocyclopentadiene
Bexachloroethane
Indenod, 2,3—c,d)pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis (2-Chloroisopropyl)ether
bis (2-Ethylhexyl)phthalate
m-Nitroaniline
o-Nltroaniline
?-Nltroanillne

PCB's Method: EPA 8080

Batch: 19123 Run Analyst: SLF DOA: 08/21/92 TOA: 1500
wt%

Batch: 20354 Run Analyst: AGW DOA: 08/27/92 TOA: 1600

u
0
0
u
0
0u
u
u
u
0
u
C
u
uu
u
u
u
u
0
0
0
0
uu
0
u
u
u
u
a
u
u
0
u
u
0
u
0
u
u
u
u
u
u
u
u
0

u
0
u
u

3470
3470
3470
3470
3470
3470
3470
3470
6950
6950
3470
3470
3470
3470
3470
3470
3470
6500
3470
8680
3470
6950
6950
6950
3470
3470
3470
3470
3470
3470
3470
3470
7570
3470
6950
3470
6950
3470
3470
3470
3470
3470
3470
3470
3470
6950

34700
3470
29800

69.5
69.5
69.5
69.5

ug/kg
ug/kg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/lcg
ug/kg
ug/Xg
ug/Xg
ug/Xg
ug/kg
ug/Xg
ug/Xg
ug/kg
ug/Xg
ug/Xg
ug/Xg
ug/kg
ug/kg
ug/kg
ug/Xg
ug/Xg
ug/kg
ug/kg
ug/kg
ug/Xg

Batch:

ug/Xg
ug/Xg
ug/kg
ug/kg

Batch: 19248 Run Analyst: AGW DOA:
Prep Analyst: LMJ DOP:

08/27/92 TOA:
08/25/92 TOP:

1600
0930

Batch: 19369 Run Analyst: JLS DOA: 09/01/92 TOA: 0927
Prep Analyst: VLD DOP: 08/27/92 TOP: 0900

P.O. Box 30712 • Charleston, SC 29417
Phone (803} 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

plly F. Greene4fc>UyF.
^J^ '̂.sidcnt

George C. Grcenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

• WI- 99988779

Sample: 9208343-03 Client ID:

Project: CITY00391 Manager: TDK

Parameter

Matrix: Soil
Sampled: 08/13/92

Description: NPS-CHS; S-8 19'-23'
Received: 08/19/92 Page:

Result Qual QL Units

PCB-1248
PCB-1254
PCB-1260
PC3-1262

U
H
0
U

69.5
69.5
69.5
69.5 '

ug/kg
ug/kg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

4.98
15.9

8.74
15.9
1.07

Method: EPA 7471

20.0

Batch: 19132 Run Analyst: JSS DOA: 08/24/92 TOA: 1153
Prep Analyst: FGD OOP: 08/21/92 TOP: 1630

U 2.50 mg/kg
3.30 rog/kg
2.50 mg/kg

V 2.50 mg/kg
2.50 mg/kg
3.45 mg/kg

J 9.02 mg/kg

Batch: 19102 Run Analyst: PJM DOA: 08/21/92 TOA: 1000
Prep Analyst: PJM DOP: 08/20/92 TOP: 2200

J 167. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

jolly F. Grecne Laboratory Certifications:
F '

:s.dent

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS Wl.

E87156/87294
233

10120
00151
02934

99988779

Sample: 9208343-03 Client ID: NPS-CHS Matrix: Soil Description: NPS-CKS, S-8, 19' - 23'
Sampled: 08/19/92 Received: 08/19/92 Page: 1

Project: CITY00391 Manager: TDK

Parameter ' Result Qual CRDL Units

GC/MS Extractables Method: EPA 8270 Batch: 19248 Run Analyst: AGW DOA:_ 08/27/92 TOA: 1600
2- pentanone -4 hydroxy -4 -raethy 77,777 JAB — • ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

JfellyF.
F̂-s'dent

[y F. Grecne

George C. Greenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC . 233
SC 10120
VA 00151
TN 02934

. WL. 99988779

Sample: 9208343-04 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/19/92

Qual QL

Description: NPS-CHS; S-8 26'-30'
Received: 08/19/92 Page:

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 8 IDS C 35.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES .

GC/MS Extractables Method: EPA 8270

AC

•

1,2,4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1. 4-Dichlorobenzene
2. 4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3'-Dlchlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
thracene

tenzo (a) anthracene
3enzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fiuoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Kexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Nltrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Chloroisooropyl)ether
bis(2-Ethylhexyl}phthalate
m-Nitroaniline
o-Nitroanillne
?-Nltroaniline

PCB's

PCB-1016
PCB-1221
C3-1232
CB-1242

Method: EPA 8080

Batch: 19123 Run Analyst: SLF DOA: 08/21/92 TOA: 1500
0.00 wt%

Batch: 20354 Run Analyst: AGW DOA: 08/27/92 TOA: 1610

Batch: 19248 Run Analyst: AGW DOA: 08/27/92 TOA: 1610
Prep Analyst: LMJ OOP: 08/25/92 TOP: 0930

U 4270 ug/kg
U 4270 ug/kg
U 4270 ug/kg
U 4270 ug/kg
0 4270 ug/kg
0 4270 ug/kg
U 4270 ug/kg
U 4270 ug/kg
U 8550 ug/kg
U 8550 ug/kg
U 4270 ug/kg
U 4270 ug/kg
U 4270 ug/kg
0 4270 ug/kg
0 4270 ug/kg
0 4270 ug/kg
0 4270 ug/kg
0 7980 ug/kg
0 4270 ug/kg
0 10700 ug/kg
U 4270 ug/kg
0 8550 ug/kg
0 8550 ug/kg
D 8550 ug/kg
0 4270 ug/kg
U 4270 ug/kg
U 4270 ug/kg
0 4270 ug/kg
0 4270 ug/kg
U 4270 ug/kg
U 4270 ug/kg
U 4270 ug/kg
U 9320 ug/kg
0 4270 ug/kg
U 8550 ug/kg
U 4270 ug/kg
0 8550 ug/kg
U 4270 ug/kg
0 4270 ug/kg
0 4270 ug/kg
a 4270 ug/kg
0 4270 ug/kg
0 4270 ug/kg
U 4270 ug/kg
0 4270 ug/kg
U 8550 ug/kg
0 42700 ug/kg
0 4270 ug/kg
D 36800 ug/kg

Batch: 19369 Run Analyst: JLS DOA: 09/01/92 TOA: 1046
Prep Analyst: VLD OOP: 08/27/92 TCP: 0900

0 85.5 ug/kg
a 85.5 ug/kg
0 85.5 ug/kg
U 85.5 ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

plly F. Grecne
' sidcnt

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

. WL 99988779

Sample: 9208343-04 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Samoled: 08/19/92

Qua!

Description: NPS-CHS; S-8 26'-30'
Received: 08/19/92 Page:

Units

PC3-1248
PCB-12S4
PCB-1260
PCB-1262

0.185 J
U
0
U

85.5
85.5
85.5
85.5

ug/kg
ug/kg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury
Mercury

Method: EPA 6010

8.81
7.01

12.3
3.48

0.185

Method: EPA 7471

5.00

Batch: 19132 Run Analyst: JSS DOA: 08/24/92 TOA: 1155
Prep Analyst: FGD OOP: 08/21/92 TOP: 1630

U 2.50 mg/kg
3.13 mg/kg
2.50 mg/kg

U 2.50 mg/kg
2.50 mg/kg
3.25 mg/kg

J 8.53 mg/kg

Batch: 19102 Run Analyst: PJM DOA: 08/21/92 TOA: 1000
Prep Analyst: PJM DOP: 08/20/92 TOP: 2200

J 167. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Ply F. Greene
idem

Ucorge C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS wi-

Certifications:
E871S6/87294

233
10120
00151
02934

99988779

Sample: 9208343-04 Client ID: NPS-CHS

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Sampled: 08/19/92

Description: NPS-CHS, S-8, 26' - 3D'
Received: 08/19/92

Qual CRDL Units

Page: 1

GC/MS Extractables Method: EPA 8270
2- pentanone -4 hydroxy -4 -methy 82,000 JAB

Batch: 19248 Run Analyst: AGW DOA:. 08/27/92 TOA: 1610
ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Greene
•".sidcnt

ocorge C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL E87156/87294
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w-

233
10120
00151
02934

99988779

Sample: 9208369-03 Client ID:

Project: CITY00391 Manager: TDH

Parameter

Matrix: Soil
Sampled: 08/20/92

Description: NPS-CHS;S-9,0"-6"
Received: 08/20/92 Page:

Result Qual QL Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 8 105 C 14.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

0.00

GC/MS Sxtractables Method: EPA 8270

1,2, 4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dlchlorobenrene
1.4-Dichlorobenzene
2,4-Dlnitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3'-Dichlorobenzidine
4-3romophenyl phenyl ether
4-chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
^ .thracene
enzo(a)anthracene
anzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo (k) fliioranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Dlethyl phthalate
Dimethyl phthalate
Fluorannhene
Fluorene
Bexachlorobenzene
Bexachlorobutadlene
Hexachlorocyclopentadiene
Bexachloroechane
Indeno(1, 2,3-c,d)pyrene
Isophorone '
N-Nltrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis (2-Chloroisoproovl) ether
bis(2-Ethylhexyl)phthalate
m-Nitroaniline
o-Nitroanlline
p-Nitroaniline

PCB's

PCB-1016
PC3-1221

Method: EPA 8080

Batch: 19123 Run Analyst: SLT DOA: 08/21/92 TOA: 1500
wt%

Batch: 20354 Run Analyst: AGW DOA: 08/27/92 TOA: 1959

0
u
u
u
0
0
0
u
0
0
0
u
0u
0
0
au
0
0
u
D
u
u
u
0
u
u
0
Cu
u
u
u
u
u
a
u
0
0
u
0
u
u
a
0
D
a
u

a
0
u
0

3230
3230
3230
3230
3230
3230
3230
3230
6470
6470
3230
3230
3230
3230
3230
3230
3230
6030
3230
8070
3230
6470
6470
6470
3230
3230
3230
3230
3230
3230
3230
3230
7030
3230
6470
3230
6470
3230
3230
3230
3230
3230
3230
3230
3230
6470

32300
3230
27800

64.7
64.7
64.7
64.7

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kc
ug/kg
ug/kg
ug/kg

Batch :•

ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19248 Run Analyst:
Prep Analyst:

AGW DCA:
LMJ OOP:

08/27/92 TOA:
08/25/92 TOP:

1959
0930

Batch:-19369 Run Analyst: JLS DOA: 09/03/92 TOA: 2315
Prep Analyst: VLD DOP: 08/27/92 TOP: 0900

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

iy F. Greene
udent

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FT, E87156/87294
NC . 233
SC 10120
VA 00151
TN 02934
WI " 99988779

Sample: 9208369-03 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/20/92

Description: NPS-CES;S-9, 0--6-
Received: 08/20/92 Page:

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Qual QL Units

PCB-1248
PCB-1254
PC3-1260
PCS- 12 62

181.
216.

U

a

64.7
64.7
64.7
64.7

ug/kg
ug/Jcg
ug/kg
ug/)cg

Method: EPA 6010

8.12
35.6
0.789
28.1
151.
2.62

Method: EPA 7471

835.

Batch: 19132 Run Analyst: JSS DOA: 08/24/92 TOA: 1238
Prep Analyst: FGD OOP: 08/21/92 TOP: 1630

U 2.50 mg/kg
3.25 mg/)cg
2.50 mg/Jcg

J 2. SO mg/kg
2.50 mg/)cg
3.38 mg/kg

J 8.88 rag/kg

Batch: 19203 Run Analyst: ALK DOA: 08/31/92 TOA: 1200
Prep Analyst: ALK OOP: 08/28/92 TOP: 1200

167. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

•
ly F. Greene
idem

Ucorge C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS . WI.

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9208369-03 Client ID: NPS-CHS Matrix: Soil Description: NPS-CES, S-9, 0" - 6"
Sampled: 08/20/92 Received: 08/20/92 Page: 1

Project: CITY00391 Manager: TDK

Parameter Result Qual CRDL Onits

GC/MS Extractabies Method: EPA 8270 Batch: 19248 Run Analyst: AGW DOA: 08/27/92 TOA: 1959
2 - Pentanone, 4 - hydroxy -
4-methyl 42,635 JAB — ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

felly F. Greene
^Kident

ocorge C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS Wl..

Certifications:
E87 156/87294

233
10120
00151

v 02934
99988779

Sample: 9208369-04 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/20/92

Qual QL

Description: NPS-CHS;S-9,3'-4'
Received: 08/20/92 Page:

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss fi 105 C 16.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N VES

GC/MS Extractables Method: EPA 8270

AC:

•

1,2,4-Trichlorcbenzene
1.2-Dichlorobenzene
1.3-Dlchlorobenzene
1.4-Dlchlorobenzene
2,4-Dlnitrotoluene
2,6-Dlnltrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3'-Dlchlorobenzidlne
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene 30200
" .cenaphthy lene
thracene 27000

'enzo (a) anthracene
,enzo (a)pyrene
Benzo(b)fluoranthene
Benzo(ghl)perylene
Benzo(k)fluoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dlbenzo(a,h)anthracene
Dibenzofuran 17500
Diethyl phthalate
Dimethyl" phthalate
Fluoranthene 52400
Fluorene 27000
Hexachlorobenzene
Hexachlorobutadiene
Hexachlo rocyclopentadiene
Hexachlo roethane
Indeno(1,2,3-c,d)pyrene
Isophcrone
N-Nltrosodiphenylamine
N-Nitrosodipropvlamine
Naphthalene 17500
Nitrobenzene
Phenanthrene 90500
Pyrene 42900
bis(2-Chloroethoxy(methane
bis(2-Chloroethyl) ether
bis(2-Chloroisooropyl)ether
bis(2-Ethylhexyl)phthalate
m-Nltroanlline
o-Nitroaniiine
p-Nltroaniline

PCB's

PC3-1016
PC3-1221
.CB-1232
3-1242

Method: EPA 8080

0
0
0
0
0
U
0
0
U
Uu
a

o
o
u
D
o
u
ao
D
u
o
u

uo
u
o
u
u
u

0.00

13200
13200
13200
13200
13200
13200
13200
13200
26500
26500
13200
13200
13200
13200
13200
13200
13200
24700
13200
33000
13200
26500
26500
26500
13200
13200
13200
13200
13200
13200
13200
13200
28800
13200
26500
13200
26500
13200
13200
13200
13200
13200
13200
13200
13200
26500
132000
13200
114000

662.
662.
662.
662.

Batch: 19123 Run Analyst: SLF DOA: 08/21/92 TOA: 1500
wt%

Batch: 20354 Run Analyst: AGW DOA: 09/01/92 TOA: 1634

Batch: 19248 Run Analyst: AGW DOA: 09/01/92 TOA: 1634
Prep Analyst: LMJ OOP: 08/25/92 TOP: 0930

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19369 Run Analyst: JLS DOA: 09/04/92 TOA:
Prep Analyst: VLD OOP: 08/27/92 TOP:

ug/kg
ug/kg
ug/kg
ug/kg

0152
0900

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

PUy F. Greene
sident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL E87 156/87294
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS wi_

233
10120
00151
02934

99988779

Sample: 9208369-04 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Samoled: 08/20/92

Description: NPS-CHS;S-9,3'-4'
Received: 08/20/92 Page:

Qual QL Units

PCB-1248
PCB-1254
PCS- 12 60
PCB-1262

0
0
U
0

662.
662.
662.
662.

ug/kg
ug/kg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

9.73
43.8
3.01
37.7
340.
2.70

Method: EPA 7471

486.

Batch: 19132 Run Analyst: JSS DOA: 08/24/92 TOA: 1240
Prep Analyst: FGD DOP: 08/21/92 TOP: 1630

2.50 mg/kg
3.28 mg/kg
2.SO mg/kg
2.50 mg/kg
2.50 mg/kg
3.42 mg/kg
8.95 mg/kg

Batch: 19203 Run Analyst: ALK DOA: 08/24/92 TOA: 1430
Preo Analyst: ALK DOP: 08/24/92 TOP: 1100

152. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

fclolly F. Greene
Resident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS W

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9208369-04 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/20/92

Description: NPS-CHS, S-9, 31 - 4'
Received: OS/20/92

Qual CKDL Units

Page:

GC/MS Extractables Method: EPA 8270
2 - Pentanone, 4 - hydroxy -
4-methyl 39,682 JAB

Batch: 19248 Run Analyst: AGW DOA: ..09/01/92 TOA: 1634

ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

klolly F. Greenc
p-esident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS WI

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9208369-05 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/20/92

Description: NPS-CHS,-S-9,13'-17'
Received: 08/20/92 Page: 1

Qual QL Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 3 105 C 32.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N r£S

0.00

GC/MS Extractables Method: EPA 8270

1,2,4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
2,4-Dlnitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene 31400
3,3'-Dichlorobenzidlne
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene 27500
'cenaphthylene
thracene 24000
•nzo (a) anthracene
,jnzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghl)perylene
Benzo ()c)fluoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluo ranthene
Fluorene
Bexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadlene
Bexachloroethane
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nltrosodipropylamine
Naphthalene 47100
Nitrobenzene
Phenanthrene 72500
Pyrene 31400
bis(2-Chloroethoxy}methane
bis(2-Chloroethyl> ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
m-Nltroaniline
o-Nitroaniline
p-Nitroaniline

19600

35300
27500

PCB'S

PCB-1016
PCB-1221
CB-1232

1̂242

Method: EPA 8080

Batch: 19123 Run Analyst: SLF DOA: 08/21/92 TOA: 1500
wt%

Batch: 20354 Run Analyst: AGW DOA: 09/01/92 TOA: 1718

D
0
U
0
0
D
U

U
U
a
u
0

0
u
au
a
u
u
D
0
0

u
0

u
u
u
0u
u
u
u
u

u
u
u
u
0
u
u

0
u
u
u

16300
16300
16300
16300
16300
16300
16300
16300
32700
32700
16300
16300
16300
16300
4080
16300
16300
30500
16300
40800
16300
32700
32700
32700
16300
16300
16300
16300
16300
16300
16300
16300
35700
16300
32700
16300
32700
16300
16300
16300
16300
16300
16300
16300
16300
32700
163000
16300
141000

81.7
81.7
81.7
81.7

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/Xg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch:

ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19248 Run Analyst:
Prep Analyst:

AGH DOA:
UiJ OOP:

09/01/92 TOA:
08/25/92 TOP:

1718
0930

19369 Run Analyst: JLS DOA: 09/02/92 TOA:
Prep Analyst: VXD OOP: 08/27/92 TOP:

0837
0900

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

klolly F. Greene
Iresidem

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS WL.

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9208369-05 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Sampled: 08/20/92

Description: NPS-CHS;S-9,13'-17'
Received: 08/20/92 Page: 2

Qual QL Units

PCB-1248 '
PCB-12S4
PCB-1260
PCB-1262

0
U
U
U

81.7
81.7
81.7
81.7

ug/kg
ug/kg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
selenium

Mercury

Mercury

Method: EPA 6010

6.29
36.3
0.277
8.73
118.
1.09

Method: EPA 7471

583.

Batch: 19132 Run Analyst: JSS DOA: 08/24/92 TOA: 1242
Prep Analyst: FGD OOP: 08/21/92 TOP: 1630

0 2.50 mg/kg
3.25 mg/kg
2.50 mg/kg

J 2.50 mg/kg
2.50 mg/kg
3.38 mg/kg

J 8.88 mg/kg

Batch: 19203 Run Analyst: ALK DOA: 08/31/92 TOA: 1430
Prep Analyst: ALK OOP: 08/28/92 TOP: 1100

139. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

roily F. Greene
esident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS WL

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9208369-05 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH .

Parameter Result

Matrix: Soil
Sampled: 08/20/92

Qual CRDL

Description: NPS-CHS, S-9, 13' - 17'
Received: 08/20/92 Page:

Units

GC/MS Extractables Method: EPA 8270
2 - Pentanone, 4 - hydroxy -
4 - methyl 38,725 JAB
a - pinene 23,040 J
CIO alkyl benzene 3,921 J
Methyl naphthalene (isomer) 5,392 J
1,1' Biphenyl 2,450 J
Ethyl naphthalene (isomer) 2,450 J
Dimethyl naphthalene (isomer) 6,372 J
Dimethyl naphthalene (isomer) 11,274 J
Dimethyl naphthalene (isomer) 2,941 J
11H - Benzo [b] flourene 3,921 J
Unknown aromatic hydrocarbon 3,431 J
Unknown ' 3,921 J
Unknown 18,137 J
Unknown 13,725 J

Batch: 19248 Run Analyst: AGW DOA: 09/01/92 TOA: 1718

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

oily F. Greene
resident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

• WI; 99988779

Sample: 9208369-06 Client ID:

Project: CITY00391 Manager: TDH

Parameter

Matrix: Soil
Sampled: 08/20/92

Result Qua! QL

Description: NPS-CHS.-S-9, 23'-25'
Received: 08/20/92 Page: 1

Dnlts

Other Organic Tests Method: EPA 160.3
Evaporative Loss 8 105 C 37.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

0.00

GC/MS Extractables Method: EPA 8270

1,2, 4-Trichlorobenzene
1, 2-Dichlorobenzene
1,3-Dlchlorobenzene
1. 4-Dichlorobenzene
2. 4-Dinitrotoluene
2, 6-Dlnitrotoluene
2-Chloronaphtnalene
2-Methvlnaphthalene 20600
3,3'-Dichlorobenzidlne
4-3romophenyl phenyl ether
4-chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene 16400
Acenaphthylene

thracene 16400
nzo (a) anthracene 13200
:nzo(a}pyrene 7940

^enzo (b)fluoranthene 7410
Benzo(ghi)perylene
Benzo (k) fluoranthene 7410
Butyl benzyl phthalate
Chrysene 11600
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Dibenzoturan 11100
DleChyl phthalate
Dimethyl phthalate
Fluoranthene 31200
Fluorene 16400
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene 9520
Nitrobenzene
Phenanthrene 55000
Pyrene 23300
Sis(2-ChloroethoxyJroethane
bls(2-Chloroethyl) ether
Bis(2-Chloroisopropyl)ether
bis(2-2thyIhexyl)phthalate
itt-Nitroaniline
o-Nitroaniline
o-Nltroaniline
PCB's

PC3-1016
PCB-i221
PCB-1232

1242

Method: EPA 8080

Batch: 19123 Run Analyst: SLF DOR: 08/21/92 TOA: 1500
wt*

Batch: 20354 Run Analyst: AGW DOA: 09/01/92 IDA: 0044

u
u
a
u
u
u
0

0
u
u
u
0

J
0
J
u
u
u
0

0
a

u
a
0
a
u
u
0
u
c

D
0
0
0
u
u
u

0
u
0
u

4420
4420
4420
4420
4420
4420
4420
4420
8820
8820
4420
4420
4420
4420
4420
4420
4420
8250
4420
11000
4420
8820
8820
8820
4420
4420
4420
4420
4420
4420
4420
4420
9620
4420
8820
4420
8820
4420
4420
4420
4420
4420
4420
4420
4420
8820
44200
4420

38000

38.2
88.2
88.2
88.2

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch:

ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19248 Run Analyst: AGW DOA: 09/01/92 TOA:
Prep Analyst: LMJ OOP: 08/25/92 TOP:

0044
0930

19369 Run Analyst: JLS DOA: 09/02/92 TOA:
Prep Analyst: VLD DOP: 08/27/92 TOP:

0916
0900

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

^lolly F. Greene
president

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS wi

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9208369-06 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Sampled: 08/20/92

Qual QL

Description: NPS-CHS;S-9,23'-25'
Received: 08/20/92 Page:

Units

PCB-1248
PCB-1254
PCB-1260
PCB-1262

U
0
0
U

88.2
88.2
88.2
88.2

ug/kg
ug/kg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury
Mercurv

Method: EPA 6010

8.59
22.1

9.39
61.0
0.593

Method: EPA 7471

262.

Batch: 19132 Run Analyst: JSS DOA: 08/24/92 TOA: 1253
Prep Analyst: FGD OOP: 08/21/92 TOP: 1630

U 2.50 mg/kg
3.25 mg/kg
2.50 mg/kg

0 2.50 mg/kg
2.50 mg/kg
3.38 mg/kg

J 8.88 mg/kg

Batch: 19203 Run Analyst: ALK DOA: 08/31/92 TOA: 1200
Pren Analyst: ALK OOP: 08/28/92 TOP: 1200

159. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

l̂olly F. Greene
f csident

George C Greene, P.E, Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS W-

Certifications:.
E87156/87294

233
10120
00151
02934

99988779

Sample: 9208369-06 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Samoled: 08/20/92

Qual CRDL

Description: NPS-CHS, S-9, 23' - 25'
Received: 08/20/92

Onits

Page:

GC/MS Extractables Method: EPA 8270
Methyl naphthalene (isomer) 12,169 J
C13 Alkyl Naphthalene 6,349 J
C14 Alkyl Naphthalene 5,290 J
Methyl Anthracene (isomer) 8,990 J
1H - Indene, 2 - phenyl 10,050 J
Dimethyl Phenanthrene (Isomer) 6,349 J
2 - Pentanone, 4 - hydroxy -
4-methyl . 31,217 JAB
Dimethyl naphthalene (isomer) 3,704 J
Dimethyl naphthalene (isomer) 4,232 J
Dimethyl naphthalene (isomer) 4,232 J
C14 Alkyl Naphthalene 3,175 J
CIS Alkyl Benzene . 4,232 J
Methyl phenanthrene or
Methyl anthracene 4,762 J
Unknown aromatic hydrocarbon 8,465 J
Unknown aromatic hydrocarbon 3,704 J
Unknown 41,790 J

Batch:
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg

19248 Run Analyst: AGW DOA: 09/01/92 TOA: 0044

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

|Molty F. Greene
''resident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS wi

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9209076-01 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Samoled: 09/02/92

Description: NPS-CHS.S-10,3'-4'
Received: 09/03/92 Page: 1

Qual QL Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 8 105 C 18.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N *ES

GC/MS Extractables Method: EPA 8270

1,2,4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dlchlorobenzene
1.4-Dichlorobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3'-Dichlorobenzidine
4-Bromophenyl phenyl ether
4-chloroanlline
4-chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
thracene
mzo(a)anthracene
enzo(a)pyrene

Benzo (b)fluoranthene
Benzo(ghi)perylene
3enzo(X)fluoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dlbenzo(a,h)anthracene
Dlbenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Eexachlorobutadiene
Hexachlorocyclopentadiene
Hexachioroechane
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nltrosodlpropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy) methane
bis(2-Chloroethyl) ether
bis(2-Chloroisopropvl)ether
bis(2-Ethylhexyi)phthalate
m-Nitroaniline
o-Nitroaniline
p-Nitroaniline

3250

2850

PCS's

PCS-1016
PCB-1221
PCB-i232
CB-1242

Method: EPA 8080

Batch: 19785 Run Analyst: VLD DOA: 09/04/92 TOA: 1300
0.00 wt%

Batch: 20552 Run Analyst: GZ DOA: 09/09/92 TOA: 1608

u
0
n
u
u
0
0
u
0
u
u
u
u
u
0
u
u
0
a
a
u
u
u
u
0
0
u
a
ju
ua
uu
0
u
c
0
a
a
u
j
u
u
a
a
0
u
u

u
0
u
u

3380
3380
3380
3380
3380
3380
3380
3380
5780
6780
3380
3380
3380
3380
3380
3380
3380
6330
3380
8470
3330
6780
6780
6780
3380
3380
3380
3380
3380
3380
3380
3380
7380
3380
6780
3380
6780
3380
3380
3380
3380
3380
3380
3380
3380
6780

33800
3380
29200

678.
678.
678.
678.

Batch: 19783 Run Analyst: GZ DOA: 09/09/92 TOA: 1608
Prep Analyst: VXD OOP: 09/04/92 TOP: 1600

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19936 Run Analvst: JLS DOA: 09/11/92 TOA: 0501
Prep Analyst: LMJ OOP: 09/09/92 TOP: 1500

ug/kg
ug/kg
ug/kg
ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

•olly F. Greene
resident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL. E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

. WI 99988779

Sample: 9209076-01 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Samoled: 09/02/92

Description: NPS-CES,S-10,3'-4'
Received: 09/03/92 Page:

Qual QL Units

PCB-1248
PC3-1254
PCS- 12 60
PCB-1262

U
U
U
U

678.
678.
678.
678.

ug/kg
ug/kg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

37.8
329.
1.90
21.1
539.

Method: EPA 7471

1S9.

Batch: 19980 Run Analyst: JSS DOA: 09/11/92 TOA: 1543
Prep Analyst: FGD OOP: 09/10/92 TOP: 1630

a 2.50 mg/kg
6.25 mg/kg
2.50 mg/kg

J 2.50 mg/kg
2.50 mg/kg
6.52 mg/kg

0 8.53 mg/kg

Batch: 19893 Run Analyst: ALK DOA: 09/09/92 TOA: 1400
Prep Analvst: ALK DOP: 09/09/92 TOP: 0900

152. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

^lolly F. Greene
•'resident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS WI

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9209076-01 Client ID: NPS-CHS Matrix: Soil Description: NPS-CHS, S-10, 3- - 4'
Sampled: 09/03/92 Received: 09/03/92 Page: 1

Project: CITY00391 Manager: TDH

Parameter Result Qual CRDL Units

GC/MS Extractables Method: EPA 8270 Batch: 19783 Run Analyst: GZ DOA: 09/09/92. TOA: 1608
None Found — ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

oily F. Greene
'resident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

. WI 99988779

Sample: 9208313-01 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/18/92

Qual QL

Description: NPS-CHS, S-10, 10'-12'
Received: 08/18/92 Page: 1

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 8 105 C 22.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

GC/MS Extractables Method: EPA 8270

1,2, 4-Trichlorobenzene
1.2-Dlchlorobenzene
1.3-Dichlorobenr ene
1, 4-Dichlorobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chlpronaphthalene
2-Methylnaphthalene
3,3'-Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene

cenaphthylene
thracene
nzo (a) anthracene
.nzo (a) pyrene

aenzc (b) f luoranthene
Benzo (ghi)perylene
Benzo (k) f luoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dlbenzo (a, h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl" phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclcpentadiene
Eexachloroethane
Indeno (1,2,3-c,<i) pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy)me thane
bis(2-Chloroethyl) ether
bis (2-Chloroisooroovl) ether
bis (2-Ethylhexyl) phthalate
m-Nitroanillne"
o-Nitroaniline
p-Nitroaniline

PCS's Method: EPA 8080

Batch: 18843 Run Analyst: SLF DOA: 08/20/92 TOA: 1400
JB 0.00 wt%

Batch: 20354 Run Analyst: AGW DOA: 09/01/92 TCA: 0127

Batch: 19248 Run Analyst: AGH DOA: 09/01/92 TOA: 0127
Prep Analyst: LMJ DOP: 08/25/92 TOP: 0930

U 3570 ug/kg
0 3570 ug/kg
U 3570 ug/lcg
U 3570 ug/kg
U 3570 ug/kg
0 3570 ug/Xg
U 3570 ug/kg
0 3570 ug/kg
0 7120 ug/kg
U 7120 ug/kg
U 3570 ug/kg
U 3570 ug/kg
0 3570 ug/kg
U 3570 ug/kg
0 3S70 ug/kg
0 3570 ug/kg
0 3570 ug/kg
0 6670 ug/kg
U 3570 ug/kg
0 8900 ug/kg
0 3570 ug/kg
0 7120 ug/kg
0 7120 ug/kg
0 7120 ug/kg
0 3570 ug/kg
U 3570 ug/kg
0 3570 ug/kg
0 3570 ug/kg
U 3510 ug/kg
O 3570 ug/kg
U 3570 ug/Xg
0 3570 ug/kg
0 7770 ug/kg
0 3570 ug/kg
U 7120 ug/kg
0 3570 ug/kg
D 7120 ug/kg
0 3570 ug/kg
U 3570 ug/kg
0 3570 ug/kg
0 3570 ug/kg
U 3570 ug/kg
0 3570 ug/kg
U 3570 ug/kg
0 3570 ug/kg
0 7120 ug/kg
U 35700 ug/kg
0 3570 ug/kg
U 30700 ug/kg

Batch: 19547 Run Analyst: JLS DOA: 09/03/92 TOA: 1759
Prep Analyst: ECP DOP: 08/20/92 TOP: 2200

0 42.7 ug/kg
0 42.7 ug/kg
0 42.7 ug/kg
U 42.7 ug/Xg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

IMolly F. Greene
president

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS wi

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9208313-01 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Samoled: 08/18/92

Description: NPS-CHS, S-10, 10'-12'
Received: 08/18/92 Page: 2

Qual QL Units

PCB-1248
PCB-1254
PCB-1260
PCB-1262

141.
U
0
U

42.7
42.7
42.7
42.7

ug/kg
ug/kg
ug/kg
ug/kg

ICP
Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

6.16
17.1

0.0504
7.36
61.3
0.473

Method: EPA 7471

57.1

Batch: 19132 Run Analyst: JSS DOA: 08/24/92 TOA: 1217
Prep Analyst: FGD OOP: 08/21/92 TOP: 1630

2.50 rag/kg
3.30 mg/kg
2.50 mg/kg
2.50 ' mg/kg
2.50 mg/kg
3.45 mg/kg
9.02 mg/kg

Batch: 18983 Run Analyst: ALK DOA: 08/24/92 TOA: 1400
Preo Analyst: ALX DOP: 08/24/92 TOP: 1000

159. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Itfolly F. Greene
••esident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC

. VA
TN

CERTIFICATE OF ANALYSIS WL

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9208313-01 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/18/92

Description: NPS-CHS, S-10, 10'
Received: 08/18/92

Qual CRDL Units

- 12-
Page : 1

GC/MS Extractables Method: EPA 8270
2- pentanone -4 hydroxy
4 -methyl 27,350 JAB
Unknown • 1,709 J
Unknown aromatic hydrocarbon 13,248 J
Unknown 5982 J
Unknown 2136 J

Batch: 20354 Run Analyst: AGW DOA: 09/01/92 TOA: 0127

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Jolly F. Greene
'resident

George C. Greene, P.E., PhD.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

. WI- 99988779

Sairnple: 9208465-01 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/26/92

Qual QL

Description: NPS-CHS; S-ll, 3'-«'
Received: 08/26/92 Page:

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss S 105 C 17.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

Batch: 19544 Run Analyst: JKP DOA: 09/01/92 TOA: 1530
0.00 vtt

Batch: 20552 Run Analyst: GZ DOA: 09/04/92 TOA: 0034

GC/MS Extractables Method: EPA 8270

1,2,4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1. 4-Dichlorobenzene
2. 4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylhaphthalene
3,3' -Dichlorobenzidlne
4-3romophenyI phenyl echer
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene 4900
cenaphthylene
thracene 11200
nzo(a)anthracene

,enzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl. phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
DUbenzofuran . 1730
Diethyl phthalate
Diatethyl phthalate
Fluoranthene 11200
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Nltrosodlphenylamine
N—Nitrosodipropylamlne
Naphthalene
Nitrobenzene
Phenanthrene 11200
Pyrene 5640
bis(2-Chloroethoxy) methane
bis(2-chloroethyl) ether
bis(2-Chloroisopropyl)ether
bis(2-Sthylhexyl) phthalate
ra-Nitrcanlline
o-Nitrcaniline
p-Nitroaniline

PCB'S

PC3-1016
PCB-1221

B-1232
1242

Method: EPA 8080

0
0
u
0
u
a
0
0
u
a
0
u
j
uj
u
0
auu
a
0
u
a
u
j
u
0
j
ua
0
uuu
0
u
uuuj
j
uu
u
0
u
u
u

0
o '
a
u

13400
13400
13400
13400
13400
13400
13400
13400
26800
26800
13400
13400
13400
13400
13400
13400
13400
25000
13400
33500
13400
26800
26800
26300
13400
13400
13400
13400
13400
13400
13400
13400
29200
13400
26800
13400
26800
13400
13400
13400
13400
13400
13400
13400
13400
26800
134000
13400
115000

67.0
67.0
67.0
67.0

Batch: 19480 Run Analyst: GZ DOA:
Prep Analyst: VLD DOP:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19523 Run Analyst: JLS DOA:
Prep Analyst: VLD DOP:

ug/kg
ug/kg
ug/kg
ug/kg

09/04/92 TOA: 0034
08/31/92 TOP: 1600

09/11/92 TOA: 0355
05/01/92 TOP: 1500

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

roily F. Greene
esident

George C. Greene, P.E, Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL E87 156/87294
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS WL

233
10120
00151
02934

99988779

Sample: 9208465-01 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Samoled: 08/26/92

Description: NPS-CHS; S-ll, 3'-4'
Received: 08/26/92 Page:

Qual QL Units

PC3-1248
PCB-1254
PCB-1260
PCB-1262

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

10.3
16.7

28.6
19.6

Method: EPA 7471

1370

U 67.0
U 57. 0
0 67.0
U 67.0

U 2.50
3.15
2.50

V 2.50
2.50
3.28

U 8.60

152.

ug/kg
ug/kg
ug/kg
ug/kg

Batch:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Batch:

ug/kg

19487 Run Analyst: JSS: DOA:
Prep Analyst: FGD OOP:

19534 Run Analyst: ALK DOA:
Prep Analyst: ALK OOP:

09/02/92 TOA: 1212
09/01/92 TOP: 1625

09/03/92 TOA: 0930 •
09/02/92 TOP: 0900

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES

[oily F. Greene
''resident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Environmental Engineering and Analytical Services

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

. WL. 99988779

Sample: 9208465-01 Client ID: NPS-CHS

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Sampled: 08/26/92

Description: NPS-CHS, S-ll, 3' -4"
Received: 08/26/92

Qual CRDL Units

Page: 1

GC/MS Extractables Method: EPA 8270
2 - Pentanone, 4 - hydroxy -
4 - methyl
7 - methyl tridecene
Unknown hydrocarbon

14,458
8,032
6,426

JAB
J
J

Batch: 19480 Run Analyst: GZ DOA: 09/04/92 TOA: 0034

ug/kg
ug/kg
ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

^Bvlolly F. Greene
^tf 'resident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Sample: 9208465-02 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Laboratory Certifications:
FL E87156/87294
NC 233

CERTIFICATE
Matrix: Soil

SamDled: 08/26/92

Qual QL

SC
VA
TN

OF ANALYSIS wi
Descriotlon: NPS-CHS; S-ll, 27' -31'

Received: 08/26/92 Page: 1

Units

10120
00151
02934

99988779

Other Organic Tests Method: EPA 160.3
Evaporative Loss 3 105 C 46.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-3/N YES

Batch: 19544 Run Analyst: JKP DOA: 09/01/92 TOA: 1520
0.00 wt%

Batch: 20552 Run Analyst: GZ DOA: 09/04/92 TOA: 2058

GC/MS Extractables Method: EPA 8270

f̂l̂ Arr

Wfe!

1,2, 4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3' -Dichlorobenzldine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenap'nthene
Acenaphthylene
" thracene 4320
nzo(a)anthracene

tenzo(a) pyrene
Benzo (b) f luoranthene
Bento (ghi)perylene
Benzc(k)'luoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Diienzofuran 514.
Diethyl phthalate
Dimethyl phthalate
Fluoranthene 2080
Fluorene
Hexachlorobenzene
Bexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-c, d) pyrene
Isophorone
N-Ni trosodipheny lamine
N-Nitrosodlpropylamlne
Naphthalene
Nitrobenzene
Phenanthrene 3700
Pyrene 1990
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) echer
bis (2-Chlorolsoorooyl!ether
bis (2-Ethylhexyl)phthalate
m-Nitroanlllne
o-Nitroaniline
p-Nitroanillne

PCB's

PC3-1016
PC3-1221
PC3-1232

C3-1242

Method: EPA 8080

a
a
u
u
0
u
C
0
u
0
0
a
u
u
j
u
0
0
0
0
0
0
a
0
0
j
0
u
j
0u
0
0
a
0
0a
0
u
C
jj
0
0
0a
0
0
u

u
D
u
u

5150
5150
5150
5150
5150
5150
5150
5150
10300
10300

5150
5150
5150
5150
5150
5150
5150
9620
5150
12900

5150
10300
10300
10300
5150
5150
5150
5150
5150
5150
5150
5150
11200

5150
10300
5150
10300

5150
5150
5150
5150
5150
5150
5150
5150
10300
51500

5150
44200

103.
103.
103.
103.

Batch: 19480 Run Analyst: G2 DOA:
Prep Analyst: VXD OOP:

ug/kg
ug/)cg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19523 Run Analyst: JLS DOA:
Prep Analyst: VLD OOP:

ug/kg
ug/kg
ug/kg
ug/kg

09/04/92 TOA: 2058
08/31/92 TOP: 1600

09/10/92 TOA: 0702
09/01/92 TOP: 1500

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

.Molly F. Greene
President

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS WI

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9208465-02 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/26/92

Description: NPS-CHS; S-ll, 27'-31'
Received: 08/26/92 Page: 2

Qual QL Units

PCB-1248
PCB-1254
PCS- 12 60
PCS- 12 62

U
U
U
0

103.
103.
103.
103.

ug/Xg
ug/Xg
ug/Xg
ug/Xg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: E?A 6010

14.8
10.1

17.6
8.16

Method: EPA 7471

0.261

Batch: 19487 Run Analyst: JSS DOA: 09/02/92 TOA: 1214
Prep Analyst: FGD DOP: 09/01/92 TOP: 1625

0 2.50 mg/Xg
3.13 mg/Xg
2.50 mg/Xg

D 2.50 mg/Xg
2.50 mg/Xg
3.25 mg/Xg

0 8.53 mg/Xg

Batch: 19S34 Run Analyst: ALK DOA: 09/03/92 TOA: 0930
Prep Analyst: ALK DOP: 09/02/92 TOP: 0900

J 145. ug/Xg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

fcolly F. Greene
m -.sidcnt

ucorge C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w-

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9208465-02 Client ID: NPS-CHS

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Sampled: 08/26/92

Description: NPS-CHS, S-ll, 27- -
Received: 08/26/92

31'

Qual CRDL Units

Page: 1

GC/MS Extractables
Unknown

Method: EPA 8270
3,086

Batch:
ug/kg

19480 Run Analyst: GZ DOA: 09/04/92 TOA: 2058

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

fcplly F. Greene
Btsidenl

George C. Grcenc, P.E, Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL E87 156/87294
NC 233

CERTIFICATE OF ANALYSIS

SC
VA
TN

. WL

10120
00151
02934

99988779

Sample: 9208437-04 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sajnpled: 08/25/92

Qual QL

Description: NPS-CHS S-12, 3'-4'
Received: 08/25/92 Page:

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss 6 105 c n.O

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

GC/MS Extractables Method: EPA 8270

AClm

1,2, 4-Trichlorobenzene
1, 2-Dichlorobenzene
1,3-Dichlorobenzene
1, 4-Dichlorobenzene
2,4-Dinltrotoluene
2,6—Dinltrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3' -Dichlorobenzldine
4-3romophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
enaphthylene
ithracene
izo (a) anthracene
nzo(a)pyrene

Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(X)fluoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Bexachlo robutadiene
aexachlorocyclopentadiene
aexachloroethane
Indenod, 2,3-c,d)pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis(2—Chloroethoxvlmethane
bis(2-Chloroethylj ether
bis(2-Chloroisopropyl)ether
bis(2-EthyIhexyl)phthalate
m-Nitroaniline
o-Nitroaniline
p-Nltroaniline

PCB'S

PCB-1016
PCB-1221

1232
i-1242

Method: SPA 8080

Batch: 19483 Run Analyst: VLD DOA: 09/01/92 TOA: 1600
0.00 wt%

Batch: 20552 Run Analyst: G2 DOA: 09/04/92 TOA: 1747

Batch: 19480 Run Analyst: GZ DOA: 09/04/92 TOA: 1747
Prep Analyst: VLD DOP: 08/31/92 TOP: 1600

U 335. ug/kg
0 335. ug/kg
U 335. ug/kg
U 335. ug/kg
U 335. ug/kg
U 335. ug/kg
U 335. ug/kg
rj 335. ug/kg
a 670. ug/kg
0 670. ug/kg
U 335. ug/kg
U 335. ug/kg
U 335. ug/kg
U 335. ug/kg
0 335. ug/kg
U 335. ug/kg
U 335. ug/kg
0 627. ug/kg
U 335. ug/kg
0 837. ug/kg
U 335. ug/kg
0 670. ug/kg
U 670. ug/kg
0 670. ug/ko
U 335. ug/kg
U 335. ug/kg
U 335. ug/kg
U 335. ug/kg
O 335. ug/kg
U 335. ug/kg
CJ 335. ug/kg
U 335. ug/kg
U 730. ug/kg
U 335. ug/kg
0 670. ug/kg
U 335. ug/kg
U 670. ug/kg
U 335. ug/kg
0 335. ug/kg
U 335. ug/kg
U 335. ug/kg
U 335. ug/kg
U 335. ug/kg
0 335. ug/kg
U 335. ug/kg
0 670. ug/kg
0 3350 ug/kg
0 335. ug/kg
U 2880 ug/kg

Batch: 19523 Run Analyst: JLS DOA: 09/11/92 TOA: 0104
Prep Analyst: VLD DOP: 09/01/92 TOP: 1500

U 67.0 ug/kg
CJ 67.0 ug/kg
U 67.0 ug/kg
U 67.0 ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Laboratory Certifications:

P y t . wiwMit*

dent

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS *I_

E87156/87294
233

10120
00151
02934

99988779

Sample: 9208437-04 Client ID:

Project: CITY00391 Manager: TDH

Parameter

Matrix: Soil
Sampled: 08/25/92

Description: NPS-CHS S-12, 3'-4'
Received: 08/25/92 Page:

Result Qual QL Units

PCB-1248
PCB-1254
PCB-1260
PCB-1262

U
U
U
U

67.0
67.0
67.0
67.0

ug/kg
ug/kg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury
Mercury

Method: EPA 6010

10.4
19.1

7.14
5.69

Method: EPA 7471

10.0

Batch: 19487 Run Analyst: JSS DOA: 09/0-2/92 TOA: 1140
Prep Analyst: FGD DOP: 09/01/92 TOP: 1625

2.50 mg/kg
3.17 mg/kg
2.50 mg/kg
2.50 mg/kg
2.50 mg/kg
3.30 mg/kg
8.67 mg/kg

167.

Batch: 19394 Run Analyst: ALK DOA: 08/31/92 TOA: 1300
Prep Analyst: ALK DOP: 08/28/92 TOP: 1200

ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

oily F Grecne Laboratory Certifications:
idem FL E87156/87294

NC 233
George C. Grcene, P.E., Ph.D. SC 10120
Vice President VA 00151
SC Registration No. 9103 TN 02934

CERTIFICATE OF ANALYSIS W. 99988779

Sample: 9208437-04 Client ID: NPS-CHS Matrix: Soil Description: NPS-CHS, S-12, 3- - 4-
Sampled: 08/25/92 Received: 08/25/92 Page:

Project: CITY00391 Manager: TDK

Parameter Result Qual CRDL Units

GC/MS Extractables Method: EPA 8270 Batch: 19480 Run Analyst: GZ DOA: 09/04/92 TOA: 1747
2 - Pentanone, 4 - hydroxy -
4 - methyl 7,229 JAB — ug/kg
Unknown phthalate 161 J — ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

^
•plly F. Greene
Bsident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL
NC

VA
TN

CERTIFICATE OF ANALYSIS m:

E87156/87294
233

10120
00151
02934

99988779

Sample: 9208437-05 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Samoled: 08/25/92

Description: NPS-CHS S-12, 13'-15'
Received: 08/25/92 Page: 1

Qual QL Units

Other Organic Tests Method: EPA ISO.3
Evaporative Loss 0 105 C 51.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

0.00

GC/MS Extractables Method: EPA 8270

HCI«l

i

1,2,4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1. 4-Dichlorobenzene
2. 4-Dinitrotoluene
2, 6-Dinitrotoluene
2-Chloronaohthalene
2-Methylnaphthalene 13600
3,3' -Dichlbrobenzidine
4-Bromophenyl phenyl ether
4-Chloroanlllne
4-Chlorophenyl phenyl ether
Acenaphthene 5440
cenaphthylene
thracene 8840
>nzo (a) anthracene 6800
.enzo (a) pyrene 4080
Benzo(b)fluoranthene 4080
Benzo (ghi) perylene
Benzo(k)fluoranthene 4080
Butyl benzyl phthalate
Chrysene 4760
Di-n-butyl phchalate
Di-n-octyl phchalate
Dibenzo(a, h)anthracene
Dlbenzofuran 4760
Diethyl phthalate
Dimethyl phthalate
Fluoranthene 19000
Fluorene 8840
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
IndenoU, 2,3-c,d)pyrene
Isophotone
N-Nitrosodiphenylamine
N-NitrosodiDrooylamine
Naphthalene" * 46900
Nitrobenzene
Phenanthrene
Pyrene 16300
bis (2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis (2-Chloroisopropyl)ether
bis(2-Ethylhexyi)phthalate
m-Nitroaniline
o-Nltroaniline
p-Nitroaniline

PC3's Method: EPA 8080

Batch: 19483 Sun Analyst: VLD DOA: 09/01/92 TOA: 1600
wt*

Batch: 20552 Run Analyst: G2 DOA: 09/03/92 TOA: 2211

0
0
0
u
0
0
u
uu
u
u
J
0

J
J
u .J
uJ
0
0
u
J
C
n

0n
0u
a
u
0
u
u
a
a
0
0
0
u
u
u

u
u
n
a

5670
5670
5670
5670
5670
5670
5670
5670

11300
11300
5670
5670
5670
5670
5670
5670
5670
10600
5670
14200
5670
11300
11300
11300
5670
5670
5670
5670
5670
5670
5670
5670
12400
5670

11300
5670

11300
5670
5670
5670
5670
5670
5670
5670
5670

11300
56700
5670
48800

11300
11300
11300
11300

ug/)cg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

3atch:

ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19480 Run Analyst:
Prep Analyst:

GZ DOA:
VLD DOP:

09/03/92 TOA:
08/31/92 TOP:

2211
1600

3atch: 19523 Run Analyst: JLS DOA: 09/11/92 TOA: 1422
Prep Analyst: VLD DOP: 09/01/92 TOP: 1500

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

tololly F. Greene
• csident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL E87 156/87294
NC 233
SC 10120
VA 00151
TN 02934

CERTIFICATE OF ANALYSIS WL. 99988779

Sample: 9208437-05 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/25/92

Description: NPS-CHS S-12, 13'-15'
Received: 08/25/92 Page: 2

Qual QL Units

PCB-1248
PCB-12S4
PCB-1260
PCB-1262

54500
0
U
U

11300
11300
11300
11300

ug/kg
ug/kg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

19.0
11.1

19.0
6.99

Method: EPA 7471

45.0

u

0

a

2.50
3.13
2.50
2.50
2.50
3.25
8.53

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Batch: 19487 Run Analyst: JSS DOA: 09/0-2/92 TOA: 1142
Prep Analvst: FGD OOP: 09/01/92 TOP: 1625

167.

Batch: 19394 Run Analyst: ALK DOA: 08/31/92 TOA: 1300
Prep Analyst: ALK OOP: 08/28/92 TOP: 1200

ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

KpUy F. Grecne
^fcsident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w-

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Simple: 9208437-05 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Samoled: 08/25/92

Description: NPS-CHS, S-12, 13' - 15'
Received: 08/25/92 Page: 1

Qual CRDL Units

GC/MS Extractables Method:
Methyl naphthalene (isomer)
2 - Pentanone, 4 - hydroxy -
4 - methyl •
Dimethyl naphthalene (isomer)
Dimethyl naphthalene (isomer)
4-H-cyclopenta [def]
phenanthrene
11 B Benzo [b] fluorene

EPA 8270
6,803

9,524
2,721
3,401

5,442
2,721

J

JAB
J
J

J
J

Batch: 19480 Run Analyst: G2 DOA: 09/03/92 TOA: 2211
ug/kg

ug/kg
ug/kg
ug/kg

ug/kg
ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Holly F. Greene
Resident

George C. Greene, P.R, Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL E87156/87294
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS . ™.

233
10120
00151
02934

99988779

Sample: 9208437-06 Client ID:

Project: CI7Y00391 Manager: TDH

Parameter Result

Matrix: Soil
Sanroled: 08/25/92

Description: NPS-CHS S-12, 19'-21'
Received: 08/25/92 Page: 1

Qual QL Units

Other Organic Tests Method:
Evaporative Loss a 105 C

GC/MS Extractables Method:
GCMS Library Search-3/N

GC/MS Extractables Method:

1,2, 4-Trichlorobenzene
1, 2-Dichlorobenzene
1, 3-Dichlorobenzene
1, 4-Dlchlorobenzene
2, 4-Dlnitrotoluene
.2, 6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaohthalene
3,3' -Dichlbrobenzldine
4-3romophenyl phenyl ether
4-Chlorcaniline
4-Chlorophenyl phenyl ether
Acenaphthene

^Lcenaphthyiene
•uithracene
^ enzo (a) anthracene
Jenzo (a)pyrene
Benzo (b) f luoranthene
Benzo (ghi)perylene
Benzo (k) f luoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo <a, h) anthracene
Dibenzofuran
Dlethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Bexachlorobenzene
Bexachlorobutadiene
Hexachlorocyclopentadiene
Hexachlo r oethane
Indeno (1,2, 3-c, d) pyrene
Isophorone
N-Nltrosociiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy)methane
bis(2-Chloroethyl) echer
bis (2-Chloroisopropyl) ether
bis (2-Ethylhexyl) phthalate
m-Nitroanlline
o-Nitroaniline
p-Nltroaniline

PC3's • Method:

PCB-1016
PCS-1221

kcB-1232
•CB-1242

EPA 160.3
52. 0

EPA 8270
YES

EPA 8270

14600

2860

11100
9720
£250
6940

4860

6940

7640

25700
11100

70100

35400
21500

EPA 8080

U
0
0
0
a
U
U

U
U
U
U
J
U

J
0
J
UJ
a
U
U

0
0

o
a
u
ua
u
u
u
u

uuu
0u
u
u

u
u
u
u

0.00

5780
5780
5780
'5780
5780
5780
5780
5780
11600
11600
5780
5780
5780 '
5780
5780
5780
5780
10800
5780
14500
5780

11600
11600
11600
5780
5780
5780
5780
5780
5780
5780
5780
12600
5780
11600
5780
11600
5780
5780
5780
5780
5780
5780
5780
5780
11600
57800
5780
49800

116.
116.
116.
116.

Batch: 19483 Run Analyst: VLD DOA:
wt%

Batch: 20552 Run Analyst: GZ DOA:

Batch: 19480 Run Analyst: G2 DOA:
Prep Analyst: VLD DOP:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch: 19523 Run Analyst: JLS DOA:
Prep Analyst: VLD DOP:

ug/kg
ug/kg
ug/kg
ug/kg

09/01/92 TOA: 1600

09/03/92 TOA: 2259
-

09/03/92 TOA: 2259
08/31/92 TOP: 1600

09/11/92 TOA: 0223
09/01/92 TOP: 1500

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

flly F. Greene
sidcnt

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TO 02934
WI 99988779

Sample: 9208437-06 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 08/25/92

Qual QL

Description: NPS-CHS S-12, 19'-21'
Received: 08/25/92 Page: 2

Units

PCB-1248
PCB-1254
PCB-1260
PCB-12S2

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

14.2
8.67

15.6
4.81

Method: EPA 7471

12.5

0 116.
0 116.
0 116.
U 116.

D 2.50
3.20
2.50

0 2.50
2. SO
3.33

0 8.73

J 139.

ug/Jcg
ug/kg
ug/kg
ug/kg

Batch:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
rag/kg

Batch:

ug/kg

19487 Run Analyst: JSS DOA: 09/02/92 TOA:
Prep Analyst: FGD OOP: 09/01/92 TOP:

19394 Run Analvst: ALK DOA: 08/31/92 TOA:
Prep Analyst: ALK DOP: 08/28/92 TOP:

1210
1625

1300
1200

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

•oily F. Grecne
W isident

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS W.

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9208437-06 Client ID: NPS-CHS

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Sampled: 08/25/92

Description: NPS-CHS, S-12, 19' - 21'
Received: OS/25/32

Qual CRDL Units

Page: 1

GC/MS Extractables Method: EPA 8270
2 - Pentanone, 4 - hydroxy -
4 - methyl " 10,417 JAB
C9 Allcyl benzene 3,472 J
Methyl naphthalene (isomer) 4,861 J
Dibenzothiophene 2,778 J
4-K-cyclopenta [def]
phenanthrene 5,556 J
11 H Benzo [b] fluorene 2,778 J

Batch: 19480 Run Analyst: AGW DOA: 09/03/92 TOA: 2259

ug/kg
ug/kg
ug/Xg
ug/kg

ug/kg
ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (8031 556-8171 • FAX C8031 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

•lolly F. Grecne
W resident

George C. Greenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

CERTIFICATE OF ANALYSIS ^ 99988779

Sample: 9209119-01 Client ID:

Project: CITY00391 Manager: TOE

Parameter Result

Matrix: GroundH20
Santoled: 09/04/92

Qual

Description: MW-l
Received: 09/04/92 Page: 1

Units

GC/MS Volatiles Method:
GCMS Library Search-VOA

GC/MS Volatiles Method:
1, 1, 1-Trichloroethane
1, 1, 2, 2-Tetrachloroethane
1, 1, 2-Trichloroethane
1, 1-Dichloroethane
1, 1-Dichloroethylene
1, 2-Dichloroe thane
1, 2-Dichloropropane
1, 2-cis-Dichioroethylene
1, 2-trans-Dichloroethylene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromofonn
Carbon Bisulfide
Ĉarbon Tetrachloride
•Chlorobenzene
•hlo rodii r omome thane
^ .iloroethane
chloroform
Dichlorobromomechane
Ethylbenzene
Methyl Bromide
Methyl Chloride
Methylene Chloride
Styrene
Tetrachloroethylene
Toluene
Trichloroetthylene
Vinyl Acetate
Vinyl chloride
Xylenes (TOTAL)
cis-1, 3-Dichloropropylene
trans-1, 3-Dichloropropylene

EPA S240 extended
YES

EPA 8240 extended
U
U
U
D
U
U
0
U
U
a
0
u

ill.
36.2

o
u
u
0
u
u
o
u

23.7
U
0

14.5 JB
U
0

24.7
a
D
U

71.3
U
0

16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
83.3
16.7
16.7
83.3
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
33.3
16.7
16.7

Batch: 20003 Run Analyst: JCS DQA: 09/10/92 TOA: 1434

Batch: 20003 Run Analyst: JC3 DOA: 09/10/92 TOA: 1434
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

GC/MS Extractables Method: EPA 8270
GCMS Library Search-ACID

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N

GC/MS Extractables Method: EPA 8270

2, 4,5-Trlchlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2, 4-Dlniethylphenol
2,4-Dlnitrophenol
2-Chlorophenol
2-Sltrophenol
2-methyl-4, 6-dlnitrophenol
4-Nitrophenol
4-chloro-3-methyl phenol
Benzoic Acid
Benzyl Alcohol
Pentachlorophenol
.Phenol
l-Cresol
:resol

Batch: 20000 Run Analyse: AGW DOA: 09/16/92 TOA: 1859

Batch: 20000 Run Analyst: AGW DOA: 09/16/92 TOA: 1859

Batch: 20000 Run Analyst: AGW DOA: 09/16/92 TOA: 1859
Prep Analyst: JKP OOP: 09/10/92 TOP: 1500

U 333. ug/1
U 333. ug/1
0 333. ug/1
0 333. ug/1
0 30CO ug/1
0 333. ug/1
0 333. ug/1
U 333. ug/1
0 3800 ug/1
0 333. ug/1
0 4820 ug/1
0 333. ug/1
U 333. ug/1
U 333. ug/1
U 333. ug/1
U 333. ug/1

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

•olly F. Grecne
zsidcnt

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209119-01 Client ID:

Project: CITY00391 Manager: TDH

Parameter

Matrix: GroundH20
Sampled: 09/04/92

Description: MW-1
Received: 09/04/92 Page: 2

Result Qual QL Units

GC/MS Extractables Method: EPA 8270

1,2, 4-Trichlorobenzene
1, 2-Dichlorobenzene
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
2, 4-Dinitrotoluene
2, 6-Dlnitrotoluene
2-Chloro naphthalene
2-Methylnaphthalene 480.
3, 3' -Dichlorobenzidine
4-Bromophenyl phenyl ether
4— Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene 240.
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) iluoranthene
Benzo (ghi)peryleneKenzo (Jc) riuoranthene
ucyl benzyl phthalate
irysene

jl-n-butyl phthalate
Di-n-octyl phthalace
Dibenzo (a, h') anthracene
Dibenzofuran 195.
Dlethyl phthalate
Dimethyl phthalate
Fluoranthene 240.
Fluorene 240.
Bexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroechane
Indeno (1 , 2 , 3-c, d> pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene 2560
Nitrobenzene
Phenanthrene 600.
Pyrene 240.
bis (2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis (2-Chioroisooropvl) ether
bis <2-Ethylhexyi)phthalate
m-Nitroaniline
o-Nitroaniline
p-Ni troanlline

Pesticides Method: EPA 8080

4,4' -ODD
4, 4' -DDE
4, 4' -DOT
Aldrin
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Êndrin
V'ndrln Jcetone

0
0
0
0
U
U
0

U
0
0
U
J
0
0
00
D
0
0
0
0
0
D
0
J
U
0
JJ
U
0
0
0
U
U
0
U

U

J
U
0
0
U
0
U
0

0
a
0
0
D
U
0
U
U
U

333.
333.
333.
333.
333.
333.
333.
333.
1330
667.
333.
333.
333.
333.
333.
333.
333.
373.
233.
500.
333.
667.
667.
667.
333.
333.
333.
333.
333.
333.
333.
333.
433.
333.
657.
333.
667 .
333.
333.
333.
333.
333.
333.
333.
333.
667.
2000
333.
1720

0.100
0.100
0.100
0.0500
0.500
0.100
0.100

. 0.100
0.100
0.100

Batch: 20000 Run Analvsc: AGW DOA: 09/16/92 TOA: 1859
Preo Analyst: JKP OOP: 09/10/92 TOP: 1500

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Batch: 19997 Run Analyse: JEB DOA: 09/17/92 TOA: 1616
Preo Analvsc: RLS DOP: 09/09/92 TOP: 1800

?pb
ppb
ppb
onb
ppb
ppb
ppb
ppb
npb
opb

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

F. Green e Laboratory Certifications:^^^^Huuy r, uicciic

George C. Grccnc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Sample: 9209119-01 Client ID: Matrix: GroundH20 Description: MW-1
Sampled: 09/04/92 Received: 09/04/92

Project: CITY00391 Manager: TDH

Parameter Result Qual QL Units

Heptachlor
Heptachlor epoxide
Methoxychlor
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PC3-1260
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BHC
gamma-Chlo rdane

Graphite Furnace

Arsenic

raphite Furnace

^ead

Graphite Furnace

Antimony

Graphite Furnace

Selenium

Graphite Furnace
Thallium

ICP

Silver
Aluminum
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Vanadium
Zinc

Mercury

Mercury

^•fcranide by RFA
^^Hranide, Total

Method: EPA 7060

3.00

Method: EPA 7421

19.8

Method: EPA 7041

2.44

Method: EPA 7740

0.250

Method: EPA 7841

0.890

Method: EPA 6010

1.34
0.279

145.

0.00685
0.0170

40.3
5.85
13.7

0.892
47.6

0.00562
0 .00440
0.0315

Method: EPA 7470

0.0100

Method: EPA 335.3
0.0785

u
u
u
u
u
u
u
0
u
u
u
C
u
u
u
u
0

J

J

J

J

0

u
0
u
J
J

J
J
J

J

JB

0.0500
0.0500

0.500
0.500
0.500
0.500
0.500
0.500

1.00
1.00
1.00

0.0500
0.500

0.0500
0.0500
0.0500

0.500

5.00

5.00

5.00

5.00

5.00

0.0300
0.0500
0.0300
0.0100
0.0800
0.0150
0.0300
0.0300
0.0300
0.0450

0.500
0.0300
0.0300

0.165
0.0300
0.0300
0.0317

0.500

0.0167

ppb
PPb
ppb
PPb
PPb
PPb
ppb
ppb
Ppb
PPb
PPb
PPb
PPb
PPb
ppb
ppb
PPb

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Batch:

ug/1

Batch:
mg/1

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19975 Run
Prep

19977 Run
Prep

19848 Run

Analyst:
Analyst:

Analyst :
Analyst:

Analyst :
Analyst:

Analyst :
Analyst:

Analyst:
Analyst:

Analyst:
Analyst:

Analyst:
Analyst:

Analyst :

NRM
FGD

NRM
FGD

NRM
FGD

NRM
FGD

NRM
FGD

JSS
FGD

ALX
ALK

JEN

FL
NC
SC
VA
TN

. WI.

E87 156/87294
233

10120
00151
02934

99988779

Page : 3

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/09/92

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
.TOP:

TOA:
TOP:

TOA:

1914
1630

1914
1630

1914
1630

1914
1630

1914
1630

1157
1630

1230
1300

1500

P.O. Box 30712 • Charleston, SC 29417
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GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

George C. Grccne. P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TO 02934
WI 99988779

Sample: 9209119-01 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Water
Sampled: 09/04/92

Description: MW-1
Received: 09/04/92 Page: 1

Qual CRDL Units

GC/MS Extractables Method: EPA 8270
Methyl naphthalene (isomer) 240

GC/MS VOA
Camphor .
C9 alkylbenzene
C9 alkylbenzene
Benzene, trimethyl (Isomer)
CIO alkylbenzene
1H Indene; 2,3 - dihydro
Benzene, 1-propynyl
CIO alkylbenzene
Unknown
Benzene, trimethyl (isomer)

Method: EPA 8240
35 J
30 J
35 J
20 J
20 ' J
135 J
75 J
25 J
35 J
35 J

Batch: 20000 Run Analyst: AGW DOA: 09/16/92 TOA: 1859
ug/1

Batch: 20003 Run Analyst: JCB DOA: 09/10/92 TOA: 1434
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Ioily F. Greene
csidcnt

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
Wl 99988779

Sample: 9209100-01 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: GroundH20
Sampled: 09/03/92

Qual QL

Description: MW-2
Received: 09/03/92 Page: 1

Units

GC/MS Volatiles Method: EPA 8240 extended
GCMS Library Search-voA YES
GC/MS Volatiles
1,1,1-Trichloroethane

Method: EPA 8240 extended
0

1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Olchloroethane
1.1-Dichloroechylene
1.2-Dichloroethane
1,2-Dichlorooropane
1,2-cis-Dichloroethylene
1,2-trans-Dichloroethy lene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone 140.
Benzene
Bromoform
carbon Disulfide 5.75
Carbon Tetrachloride
ihlorobenzene

lorodlbromome thane
.ilo roe thane

Ohioroform
Dichlorobromome thane
Ethylbenzene
Methyl Bromide
Methyl Chloride
Methylene Chloride 17.1
Styrene
Tetrachloroethylene
Toluene 2.38
Trichloroethylene
Vinyl Acetate
Vinyl chloride
Xylenes (TOTAL)
cis-1,3-Dichloropropylene
trans-1,3-Dichloropropylene

GC/MS Extractables Method: EPA 8270
GCMS Library Search-ACID

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N

GC/MS Extractables Method: EPA 8270

2.4.5-Trlchlorophenol
2.4.6-Trichlorophenol
2, 4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Chlorophenol
2-Nltrophenol
2-tnethyl-4,6-dinitrophenol
4-Nltrophenol
4-chloro-3-methyl phenol
Benzoic Acid
Benzyl Alcohol
Pentachloroohenol
""henol
>-Cresol
r-C:esol

U
U
U
U
U
U
U
U
U
U
U

U
U
J
U
D
0
D
U
U
U
U
U
J3
0
a
J
0
U
0
0
U
0

U
U
U
U
0
U
a
u
U
u
u
u
0
u

Batch: 20003 Run Analyst: JCB DOA: 09/10/92 TOA: 1546

Batch: 20003 Run Analyst: JCB DOA: 09/10/92 TOA: 1546
16.7 ug/1
16.7 ug/1
16.7 ug/1
16.7 ug/1
16.7 ug/1
16.7 ug/1
16.7 ug/1
16.7 ug/1
16.7 ug/1

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Batch: 19940 Run Analyst: AGW DOA: 09/16/92 TOA: 1143

Batch: 19940 Run Analyst: AGW DOA: 09/15/92 TOA: 1143

Batch: 19940 Run Analyst: AGW DOA: 09/16/92 TOA: 1143
Prep Analyst: VLD OOP: 09/09/92 TOP: 1700

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

83.3 ug/1

83.3
16.7
16.7
83.3
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
33.3
16.7
16.7

83.3
83.3
83.3
83.3
7SO.
83.3
83.3
83.3
948.
83.3
1210
83.3
83.3
83.3
83

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

kflolly F. Grecne
"resident

George C. Grcenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS v/l

Certifications:
E871S6/87294

233
10120
00151
02934

99988779

Sample: 9209100-01 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: GroundH20
Sampled: 09/03/92

Qual

Description: MW-2
Received: 09/03/92 Page: 2

Units

GC/MS Extractables Method: EPA 8270

I/ 2, 4-Trichlorobenzene
1 , 2-Dichlorobenzene
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
2, 4-Dinitrotoluene
2, 6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3' -Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a)pyrene
Benzo (b) f luoranthene
Benzo (ghi)perylene

kBenzo (k) f luoranthene
•Butyl benzyl phthalate
W rhrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dlbenzo (a, h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobucadiene
Hexachlorocyclopentadiene
Sexachlo roethane
Indeno (1, 2,3-c,d)pyrene
Isophorone
N-Nltrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis (2-Chloroisonrooyl) ether
bis (2-Ethylhexyl) phthalate
m-Nitroaniline
o-Nltroanlllne
o-Nitroaniline

Pesticides Method: EPA 8080
4, 4' -ODD
4, 4' -DDE
4, 4' -DOT
Aldrin
Dieldrin
Sndosulfan I
Sndosulfan II
Endosulfan sulfate
tendrin
Kndrin ketone

U
D
U
0
0
0
U
U
a
U
0
D
D
0
0
U
D
0
0
U
a
0
U
D
U
0
0
0
0
0
0
0
0
0
U
0
U
D
0
U
U
0
0
0
0
U
U
D
0

U
U
0
0
0
D
U
U
0
0

83.3
83.3
83.3
83.3
83.3
83.3
83.3
83.3
333.
167.
83.3
83.3
83.3
83.3
83.3
83.3
83.3
93.5
83.3
125.
83.3
167.
167.
167.
83.3
83.3
83.3
83.3
83.3
83.3
83.3
83.3
109.
83.3
167.
83.3
167.
83.3
83.3
83.3
83.3
83.3
83.3
83.3
83.3
167.
500.
83.3
430.

0.100
0.100
0.100
0.0500
0.500
0.100
0.100
0.100
0.100
0.100

Batch: 19940 Run Analyst: AGW DOA: 09/16/92 TOA: 1143
Prep Analyst: VLD OOP: 09/09/92 TOP: 1700

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Batch: 19814 Run Analyst: JEB DOA: 09/14/92 TOA: 1932
Prep Analyst: JKP OOP: 09/04/92 TOP: 1700

ppb
PPb
PPb
ppb
PPb
ppb
ppb
ppb

ppb

P.O. Box 30712 • Charleston, SC 29417
Phone (803} 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Laboratory Certifications:

Puy r. vjicuiic
>idcnt

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS W1-

E87156/87294
233

10120
00151
02934

99988779

Sample: 9209100-01 Client ID:

Project: CITY00391 Manager: TDH

Parameter

Matrix: GroundH20
Sampled: 09/03/92

Description: MW-2
Received: 09/03/92 Page: 3

Result Qual QL Units

Heptachlor
Heptachlor epoxide
Methoxychlor
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCS-1260
Toxaphene
alpha-BHC
alpha-Chlo rdane
beta-BBC
delta-BHC
gamma-BHC
gamna-Chlordane

Graphite Furnace

Arsenic

Praphite Furnace

jad

Graphite Furnace

Antimony

Graphite Furnace

Selenium

Graphite Furnace

Thallium

ICP

Silver
Aluminum
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Vanadium
Zinc

Mercury

Mercury

Cyanide by RFAPanide, Total

lids Analyses

Method: EPA 7060

5.40

Method: EPA 7421

45.5

Method: EPA 7041

3.24

Method: EPA 7740

0.700

Method: EPA 7841

1.59

Method: EPA 6010

4.68
0.303

0.000390
267.

0.00152
0.0147
0.0196

22.7
43.6
85.6
0.739
324.

0.0115
0.0263

Method: EPA 7470

0.0600

Method: EPA 335.3
0.0138

Method: EPA 160.1

U
U
0
D
0
U
U
U
U
U
0
U
D
U
0
U
0

J

J

J

U

J
0
J
J
J

U
JJ

J

JB

0.0500
0.0500
0.500
0.500
0.500
0.500
0.500
0.500
1.00
1.00
1.00

0.0500
0.500
0.0500
0.0500
0.0500
0.500

5.00

5.00

5.00

5.00

5.00

0.0300
0.0500
0.0300
0.0100
0.0800
0.0150
0.0300
0.0300
0.0300
0.0450
0.500
0.0300
0.0300
0.165
0.0300
0.0300
0.0317

0.500

0.0167

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
PPb
ppb
ppb
ppb
ppb
ppb
ppb

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Batch:

ug/1

Batch:
mg/1

Batch:

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19975 Run
Prep

19977 Run
Prep

19848 Run

19778 Run

Analyst :
Analyst:

Analyst:
Analyst:

Analyst:
Analyst :

Analyst:
Analyst:

Analyst:
Analyst:

Analyst:
Analyst:

Analyst :
Analyst:

Analyst :

Analyst:

NRM
FGD

NRM
FGD

NRM
FGD

NRM
FGD

NRM
FGD

JSS
FGD

ALK
ALK

JEN

SLM

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
DOP:

DOA:

DOA:

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/09/92

09/03/92

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:

TOA:

1827
1630

1827
1630

1827
1630

1827
1630

1827
1630

1134
1630

1230
1300

1500

1900

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Bally F. Grecne
"•sidcnt

George C. Grecne, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory

NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w-

Certifications:
E87156/87294

233
10120
00151
02934

99988779

sample: 9209100-01 Client ID: Matrix: GroundHZO Description: MW-2
Sampled: 09/03/92 Received: 09/03/92 Page: 4

Project: CITY00391 Manager: TDH

Parameter Result Qua! QL Units

Solids, Total Dissolved 1930 JB 1.67 mg/1

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Uy F. Grccne
'iidcnt

George C. Grcenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

. WI- 99988779

Sample: 9209100-01 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH .

Parameter Result

Matrix: Water
Sampled: 09/03/92

Description: MW-2
Received: 09/03/92 Page: 1

Qual CRDL Units

GC/MS VOA Method: EPA 8240
Naphthalene 600 J
benzo[b]thiophene 25 J
Naphthalene, dlnethyl (isomer) 15 J
Unkown hydrocarbon 30 J
l-l'-biphenol 35 J

Batch:
ug/1
ug/1
ug/1
ug/1
ug/1

20003 Run Analyst: JCB DOA: 09/10/92 TOA: 1546

,GC/MS Extractables
ne Found

Method: EPA 8270

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

^Hly F. Grecne
j^-.idcm

George C. Greenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS -W-

Ccrtifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9209119-02 Client ID:

Project: CITr00391 Manager: TDH

Parameter

Matrix: GroundH2O
Sanipled: 09/04/92

Description: MW-3
Received: 09/04/92 Page: 1

Result Qual QL Units

GC/MS Volatiles Method:
GCMS Library Search-VOA

GC/MS Volatiles Method:
1,1, 1-Irichloroe thane
1, 1,2, 2-Tetrachloroethane
1, 1, 2-Trlchloroethane
1, 1-Dlchloroethane
1, 1-Dichloroethylene
1, 2-Dichloroethane
1, 2-Dichloropropane
1, 2-cis-Dichloroethylene
1, 2-trans-Dlchloroethylene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromoform
Carbon Disulflde

.̂ Carbon Tetrachloride
^khlorobenzene
•̂hlorodibroraomethane
™ .iloroethane
chloroform
Dichlorobromomethane
Ethylbenzene
Methyl Bromide
Methyl Chloride
Methylene Chloride
Styrene
Tetrachloroethylene
Toluene
Trichloroethylene
Vinvl Acetate
Vinyl chloride
Xylenes (TOTAL)
cis-1, 3-Dlchloropropylene
trans-1, 3-Dichloropropylene

EPA 8240 extended
YES

EPA 8240 extended
U
0
U
U
U
tJ
U
0
U
U
U
U

183.
10.6 J

0
U
U
U
U
U
0
a

4.14 J
0
U

25.9 JB
U
U

22.2
0
U
0

41.8
U
U

16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
83.3
16.7
16.7
83.3
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
33.3
16.7
16.7

Batch: 20003 Run Analyst: JCB DOA: 09/10/92 TOA: 1509

Batch: 20003 Run Analyst: JCB DOA: 09/10/92 TOA: 1509
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

GC/MS Extractables Method: EPA 8270
GCMS Library Search-ACID

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N
GC/MS Extractables Method: EPA 8270

2, 4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2, 4-Dinitrophenol
2-Chlorophenol
2-Nitrophenol
2-methyl-4,6-dinltrophenol
4-Nltrophenol
4-chloro-3-methyl phenol
Benzoic Acid
Benzyl Alcohol
Pentachlorophenol
^Phenol
|-Cresol
l-Cresol

10.5

Batch: 20000 Run Analyst: AGW DOA: 09/16/92 TOA: 1943

Batch: 20000 Run Analyst: AGW DOA: 09/16/92 TOA: 1943

Batch: 20000 Run Analyst: AGW DOA: 09/16/92 TOA: 1943
Prep Analyst: JKP OOP: 09/10/92 TOP: 1500

0 83.3 ug/1
a 83.3 ug/1
U 83.3 ug/1
J 83.3 ug/1
U 750. ug/1
0 83.3 ug/1
U 83.3 ug/1
U 83.3 ug/1
0 948. ug/1
0 83.3 ug/1
0 1210 ug/1
U 83.3 ug/1
D 83.3 ug/1
0 83.3 ug/1
U 83.3 ug/1
U 83.3 ug/1

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

F. Grecnc

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL
NC
SC
VA
TN

E871S6/87294
233

10120
00151
02934

99988779

Sample: 9209119-02 Client ID:

Project: 011*00391 Manager: TDH

Parameter Result

Matrix: GroundH20
Sampled: 09/04/92

Description: MW-3
Received: 09/04/92 Page: 2

Qua! QL Onlts

GC/MS Extractables Method: EPA 8270

1,2, 4-Trichlorobenzene
1, 2-Dichlorobenzene
1, 3-Dichlorobenzene
1, 4-Dlchlorobenzene
2, 4-Dinltrotoluene
2, 6-Dinitrotoluene
2-Chloronanhthalene
2-Methylnaphthalene 130.
3, 3'-Dichlbrobenzidlne
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphchene 50 . 0
Acenaphthylene
Anthracene 50.0
Benzo (a) anthracene
Benzo(a)pyrene
Benzo (b) f luoranthene
Benzo (ghl)perylene

•teenzo (JO f luoranthene
Ĥutyl benzyl phthalate

Î F.irysene
ji-n-butyl phthalate
Di-n-octyl phthalate
Dlbenzo (a, h) anthracene
Dibenzofuran 80.0
Diethyl phthalate
Dimethyl phthalate
F luoranthene 80 . 0
Fluorene 100.
Hexachlorobenzene
Bexachlorobutadiene
Bexachlorocyclopentadiene
Bexachloroethane
Indeno (1 , 2 , 3-c, d) pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene 370.
Nitrobenzene
Phenanthrene .. 210.
Pyrene 70 . 0
bis (2-Chloroethoxy)methane
bis(2-Chloroethyl> ether
bis (2-Chloroisoorooyl) ether
bis (2-Ethylhexyl) phthalate
m-Nitroanlline
o-Nicroanlline
p-Nltroaniline

Pesticides Method: EPA 8080

4, 4' -ODD
4,4'-DDE
4,4'-DDT
Aldrin
Dleldrln
Endosulfan I
Endosulfan II

_^ Endosulfan sulfate
k̂ndrin
^̂ ndrin Xetone

U
0
U
0
U
U
0

U
0
U
0J
U
J
0
U
U
U
U
U
0
0
U
D
J
U
U
J
0
U
U
D
U
0
U
U

0
J
0
0
0
U
0
D
U

U
0
U
U
0
U
D
0
U
U

83.3
83.3
83.3
83.3
83.3
83.3
83.3
83.3
333.
167.
83.3
83.3
83.3
83.3
83.3
83.3
83.3
93.5
83.3
125.
83.3
167.
167.
157.
83.3
83.3
83.3
83.3
83.3
83.3
83.3
83.3
109.
83.3
167.
83.3
167.
83.3
83.3
83.3
83.3
83.3
83.3
83.3
83.3
167.
500.
83.3
430.

0.100
0.100
0.100
0.0500
0.500
0.100
0.100
0.100
0.100
0.100

Batch: 20000 Run Analyst: AGW DOA: 09/16/92 TOA: 1943
Prep Analyse: JKP OOP: 09/10/92 TOP: 1500

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Batch: 19997 Run Analyst: JEB DOA: 09/18/92 TOA: 1732
Prep Analyst: RLS OOP: 09/09/92 TOP: 1800

ppb
ppb
ppb
ppb
pob
ppb
ppb
ppb
ppb
ppb

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

>Uy F. Grecne
ident

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

. WI_ 99988779

Sample: 9209119-02 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: GroundH20
Sampled: 09/04/92

Qual QL

Description: MW-3
Received: 09/04/92 Page: 3

Units

Heptachlor
Heptachlor epoxide
Methoxychlor
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PC3-1254
PCB-1260
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BBC
gamma-Chlordane

Graphite Furnace
Arsenic

ĝraphite Furnace

P"
Graphite Furnace
Antimony

Graphite Furnace

Selenium

Graphite Furnace

Thallium

ICP

Sliver
Aluminum
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium '
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Vanadium
Zinc

Mercury

Mercury

Cyanide by RFA«anlde. Total

ids Analyses

Method: EPA 7060

3.99

Method: EPA 7421

123.

Method: EPA 7041

1.77

Method: EPA 7740

0.0100

Method: EPA 7841

0.650

Method: EPA 6010

2.93
0.458

0.000320
327.

0.000590
0.0112
0.0237

34.9
48.5
188.
2.58
5100

0.0150
0.00114

0.132

Method: EPA 7470

0.700

Method: EPA 335.3
0.00500

Method: EPA 160.1

U
0
U
U
U
U
U
U
U
U

U
U
u
0
u
u

J

J

J

J'

u

J
uJ
J
J

J
J

JB

0.0500
0.0500
0.500
0.500
0.500
0.500
0.500
0.500
1.00
1.00
0.00

0.0500
0.500
0.0500
0.0500
0.0500
0.500

5.00

6.67

5.00

5.00

16.7

0.0300
0.0500
0.0300
0.0100
0.0800
0.0150
0.0300
0.0300
0.0300
0.0450
0.500
0.0300
0.0300
0.165
0.0300
0.0300
0.0317

0.500

0.0167

ppb
ppb
ppb
pob
ppb
ppb
ppb
ppb
ppb
PP*>
ppb
ppb
ppb
ppb
ppb
ppb

Batch:

ug/1

Batch:

ug/1

Batch:
ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

mg/1
mo/1""3* *
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Batch:

ug/1

Batch:
mg/1

Batch:

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19975 Run
Prep

19977 Run
Prep

19848 Run

20066 Run

Analyst:
Analyst:

Analyst :
Analyst:

Analyst:
Analyst:

Analyst:
Analyst:

Analyst:
Analyst :

Analyst:
Analyst:

Analyst :
Analyst:

Analyst :

Analyst:

NRM
FGD

NRM
FGD

NRM
FGD

NRM
FGD

NRM
FGD

JSS
FGD

ALK
ALX

JEN

SLM

DO A:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:

DOA:

09/11/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/09/92

09/10/92

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:

TOA:

1146
1630

1146
1630

1146
1630

1146
1630

1146 '
1630

1136
1630

1230
1300

1500

2100

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

>lly F. Greene
:idcnt

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL E87 156/87294
NC 233
SC 10120
VA 00151
TN 02934

CERTIFICATE OF ANALYSIS ™- 99988779

Sample: 9209119-02 Client ID: Matrix: GroundH20 Description: MW-3
Sampled: 09/04/92 Received: 09/04/92 Page: 4

Project: CITY00391 Manager: TDH

Parameter Result Qual QL Units

Solids, Total Dissolved 6170 JB 1.67 mg/1

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

•oily F. Grecne
resident

George C. Grcenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratorv (
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS wi

Certifications:
ES7156/S7294

233
10120
00151
02934

99988779

Sample: 9209119-02 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Hater
Sampled: 09/04/92

Description: MW-3
Received: 09/04/92

Qual CRDL Units

Page: 1

3C/MS Extractables Method: EPA 8270
Benzene, 1-propynyl 70
Methyl Naphthalene (isomer) 70

Batch: 20000 Run Analyst: AGW DOA: 09/16/92 TOA: 1943
ug/1
ug/1

GC/MS VOA Method: EPA 8240
Benzo [b] thlophene 45 J
Benzene, trimethyl (isomer) IS J
1H Indene; 2, 3 - dihydro 25 J
Benzene, 1-propynyl 85 J
Unknown 20 J

Batch: 20003 Run Analyst: JCB DOA: 09/10/92 TOA: 1434
ug/1
ug/1
ug/1
ug/1
ug/1

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178
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GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

lolly F. Grecne
resident

George C. Grccne, P. E.,. Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL ' E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209100-02 Client ID:

Project: CITY00391 Manage:: TDH

Parameter Result:

Matrix: GroundH20
Samoled: 09/03/92

Description: MW-4
Received: 09/03/92 Page: 1

Qual QL Units

GC/MS volatiles Method:
GCMS Library Search-VOA

GC/MS Volatiles Method:
1, 1, 1-Trichloroethane
1, 1, 2, 2-Tetrachloroethane
1, 1,2-Trichloroethane
1, 1-Dichloroethane
1, 1-Dichloroethylene
1, 2-Dichloroethane
1, 2-Dichloropropane
1, 2-eis-Dichloroethylene
1, 2-trans-Dichloroethylene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromoform
Carbon Disulf ide

, Carbon Tetrachlorlde
1 Chlorobenzene
f Chlorodibromomethane
Chloroethane
Chloroform
Dichlorobromomethane
Ethylbenzene
Methyl Bromide
Methyl Chloride
Methylene Chloride
Styrene
Tetrachloroethylene
Toluene
Trichloroethylene
vinyl Acetate
Vinyl chloride
Xylenes (TOTAL)
cis-1, 3-Dichloropropylene
trans-1, 3-Dichloropropylene

EPA 8240 extended
YSS

EPA 8240 extended
U
0
U
a
0
0
0
0
0
a
0
a

623.
0
0
0
U
0
U
U
0
0
U
0
a

15.0 JB
U
U

4.10 J
0
0
0
U
Da

16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
83.3
16.7
16.7
167.
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
33.3
16.7
16.7

Batch: 20003 Run Analyst: JCB DOA: 09/10/92 TOA: 13S9

Batch: 20003 Run Analyst: JCB DOA: 09/10/92 TOA: 1359
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

GC/MS Extractables Method: E?A 8270
GCMS Library Search-ACID
GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N
GC/MS Extractables Method: EPA 3270

2.4.5-Trichlorophenol
2.4.6-Trichlorophenol
2, 4-Dichlorophenol
2, 4-Dijnethylphenol
2, 4-Dlnitrophenol
2-Chlorophenol
2-Nitrophenol
2-methyl-4,6-dinltrophenol
4-Nitrophenol
4-chloro-3-methyl phenol
3enzoic Acid
Benzyl Alcohol
Pentachlorophenol
Phenol
o-Cresol
p-C:esol

0
U
0
0
U
D
0
0
0
0
0
U
0
U
U
U

Batch: 19940 Run Analyst: AGW DOA: 09/16/92 TOA: 1227

Batch: 19940 Run Analyst: AGW DOA: 09/16/92 TOA: 1227

Batch: 19940 Run Analyst: AGW DOA: 09/16/92 TOA: 1227
Prep Analyst: VLD OOP: 09/09/92 TOP: 1700

93.7 ug/1
93.7 ug/1
93.7 ug/1
93.7 ug/1
843. ug/1
93.7 ug/1
93.7 ug/1
93.7 ug/1
1070 ug/1
93.7 ug/1
1350 ug/1
93.7 ug/1
93.7 ug/1
93.7 ug/1
93.7 ug/1
93.7 ug/1

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

|Molly F. Grecne
* 'resident

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS W

Certifications:
E871S6/87294

233
10120
00151
02934

99988779

Sample: 9209100-02 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: GroundB20
Sampled: C9/03/92

Qual

Description: MW-4
Received: 09/03/92 Page: 2

Units

GC/MS Extractables Method: SPA 8270

1,2, 4-Trichlorobenzene
1, 2-Dichlorobenzene
1, 3-Dlchlorobenzene
1, 4-Dichlorobenzene
2, 4-Dinitrotoluene
2, 6-Dinitrotoluene
2-Chloro naphthalene
2-Methylnaphthalene
3, 3' -Dichlorobenzidine
4-3romophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) f luoranthene
Benzo (ghi)perylene

kBenzo (Ic) fluoranthene
•Bucyl benzyl phthalate
W Ihrysene
Dl-n-butyl phthalate
Dl-n-octyl phthalate
Dibenzo (a, h") anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Bexachlorobutadiene
Hexachlorocyclopentadlene
Hexachloroachane
Indeno (1 , 2 , 3-c, d) pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanchrene
Pyrene
bis ( 2-Chloroethoxy ) methane
bis(2-Chloroethyl) ether
bis (2-Chloroisopropyl) ether
bis (2-Ethylhexyl ) phthalate
m-Nltroaniline
o-Nitroaniline
p-Nitroanillne

Pesticides Method: EPA 3080

4,4'-DDD
4, 4' -ODE
4, 4' -DOT
Aldrin
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
kEndrin
Kndrin ketone

U
a
u
a
D
a
uu
u
0
a
0
rj
u
D
u
uu
u
0
u
a
0
0
u
0
0n
0
0
0o
D
D
a
0
u
u
a
0
0
0
a
D
ua
0
u
u

u
a
u
n
0
0
u
0
u
u

93.7
93.7
93.7
93.7
93.7
93.7
93.7
93.7
375.
187.
93.7
93.7
93.7
93.7
93.7
93.7
93.7
105.
93.7
140.
93.7
187.
187.
187.
93.7
93.7
93.7
93.7
93.7
93.7
93.7
93.7
122.
93.7
187.
93.7
187.
93.7
93.7
93.7
93.7
93.7
93.7
93.7
93.7
187.
562.
93.7
483.

0.100
0.100
0.100
o.osoo
0.500
0.100
0.100
0.100
0.100
0.100

Batch: 19940 Run Analyst: AGW DOA: 09/16/92 TOA: 1227
Prep Analyst: VLD OOP: 09/09/92 TOP: 1700

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Batch: 19814 Run Analyst: JEB DOA: 09/14/92 TOA: 2054
Prep Analyst: JKP OOP: 09/04/92 TOP: 1700

pob
ppb
PPb
ppb
ppb
ppb
ppb
ppb
ppD

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

hfolly F. Grecne
•csidcnt

Vice President
SC Registration No. 9 1 03

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS W

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9209100-02 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: GroundHZO
Sampled: 09/03/92

Description: MW-4
Received: 09/03/92 Page: 3

Oual QL Units

Heptachlor
Heptachlor epoxide
Methoxychlor
PCB-1016
PCB-1221
PC3-1232
PCS-1242
PCB-1248
PCB-1254
PCB-1260
Toxaphene
alpha-BHC
aloha-Chlo rdane
beta-BBC
delta-BHC
ganroa-BHC
ganma-Chlordane

U
U
U
D
U
U
CJ
U
0
U
U
0
D
U
U
U
D

0.0500
0.0500
0.500
0.500
0.500
0.500
0.500
0.500
1.00
1.00
1.00

0.0500
0.500
0.0500
0.0500
0.0500
0.500

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

kvlolly F. Grccne
resident

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL
NC
SC
VA
TN
WI

E87156/87294
233

10120
00151
02934

99988779

Sample: 9209100-02 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Hater
Sampled: 09/03/92

Description: MW-4
Received: 09/03/92

Qual CRDL Units

Page: 1

GC/MS VOA
Undecane
Unknown
Fenchone
CIO alkyl benzene

GC/MS Extractables
Fenchone
Camphor
Unknown
Unknown

Method: EPA 8240
35
15
65

115

Method: EPA 8270
112
235
45
45

Batch: 20003 Run Analyst: JCB DOA: 09/10/92 TOA: 1359
ug/1
ug/1
ug/1
ug/1

Batch: 19940 Run Analyst: AGW DOA: 09/16/92 TOA: 1227
ug/1
ug/1
ug/1
ug/1

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



€((~}
^felolly F. Grecne
^V' resident

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

/iv.n..l_v Uvi ' \J JLi ^ i-it-ii\Jii i \J i~in*.u

Environmental Engineering and Analytical

CERTIFICATE

Sample: 9209119-03 Client ID:

Project: CITY00391 Manager: TDK

Parameter

Graphite Furnace Method:

Arsenic

Graphite Furnace Method:

Lead

Graphite Furnace Method:

Antimony

Graphite Furnace Method:

Selenium

Graphite Furnace Method:

Thallium

1C? Method:

B Silver
^T Aluminum

Barium
Beryllium 0
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
HicXel
Vanadium
Zinc

Mercury Method:
Mercury

Cyanide by RFA Method:
Cyanide, Total

Solids Analyses Method:
Solids, Total Dissolved

Result

SPA 7060

5.56

EPA 7421

5.50

EPA 7041

1.59

EPA 7740

EPA 7841

1.96

EPA 6010

0.490
0.0797

.0000600
178.

0.00590
0.00323

4.00
182.
327.

0.340
5090

0.00277

EPA 7470

EPA 335.3
0.00240

EPA 160.1
3030

Vx AX m. M. •\~r

Services

OF ANALYSIS

Matrix: GroundH20 Description
Sampled: 09/04/92 Received

Qual

J

U

J

u

J
0
a
j
j

u
uJ

a

JB

JB

QL

5.00

5.00

5.00

5.00

5.00

0.0300
0.0500
0.0300
0.0100
0.0800
0.0150
0.0300
0.0300
0.0300
0.0450

0.500
0.0300
0.0300

0.165
0.0300
0.0300
0.0317

0.500

0.0167

1.67

Units

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

mo/1"*y —
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Batch:

ug/1

Batch:
mg/1

Batch:
mg/1

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19975 Run
Prep

19977 Run
Prep

19848 Run

20066 Run

: MW-4
: 09/04/92

Analyst: NRM
Analyst

Analyst
Analyst

Analyst
Analyst

Analyst
Analyst

Analyst
Analyst

Analyst
Analyst

FGD

NRM
FGD

NRM
FGD

NRM
FGD

NRM
FGD

JSS
FGD

Analyst: ALX
Analyst: ALK

Analyst: JEN

Analyst: SLM

AX4. A-j^j

Laboratory
FL
NC
SC
VA
TN
WI

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Page: 1

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:

DOA:

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/09/92

09/10/92

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:

TOA:

1941
1630

1941
1630

1941
1630

1941
1630

1941
1630

1138
1630

1230
1300

1500

2100

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

iolly F. Grecne
'resident

George C. Grcenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209100-03 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: GroundHZO
Sampled: 09/03/92

Description: MW-5
Received: 09/03/92 Page: 1

Qual QL Units

GC/MS Extractables Method: E?A 8270
GCMS Library Search-3/N

GC/MS Extractables Method: EPA 82*70

1,2, 4-TrichloEobenzene
1,2-Dichlorobenzene 0.816
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene 0.905
2, 4-Dinltrotoluene
2, 6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene . 7.00
3, 3' -Dlchlorobenzidlne
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene 21 . 0
Acenaphthylene
Anthracene 10.0

^Benzo (a) anthracene
ftBenzo (a) pyrene
VBenzo (b) f luoranthene
3enzo (ghi)perylene
Benzo (k) f luoranthene
Butyl benzyl phthalate
Chrysene
Dl-n-butyl phthalate
Di-n-octyl phthalate
Dlbenzo (a, h) anthracene
Dlbenzofuran 4.56
Diethyl phthalate
Dimethyl phthalate
Fluoranthene 13 . o
Fluorene 18.0
Hexachlorobenzene
Hexachlo robutadlene
Hexachlorocyclopentadiene
Hexachlo roethane
Indeno ( 1 , 2 , 3-c, d) pyrene
Isophorone
N-Nltrosodiphenylamine
N-Nitrosodipropylainlne
Naphthalene
Nitrobenzene
Phenanthrene 37 . 0
Pyrene . 12 . 0
bis (2-Chloroethoxy)methane
bls(2-Chloroethyl) ether
bis (2-Chloroisooropyl) ether
bis (2-Ethylhexyl) phthalate
m-Nitroaniline
o-Nitroaniline
p-Nltroaniline
PCB's Method: EPA 8080

PCS-1016
PCB-1221
PC3-1232
PCB-1242

> PCB-1248PCB-1254
'PCB-1260

0
J
U
J
U
U
U
J
U
U
0
U

U

0
0
U
0
U
U
U
0
U
U
J
U
U

auu
0
0
u
0
0
u
u

u
u
0
0a
uu

0
uu
0
u
uu

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
33.3
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
12.5
10.0
16.7
16.7
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.9
10.0
16.7
10.0
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
16.7
50.0
10.0
43.0

0.500
0.500
0.500
0.500
0.500
0.500
0.500

Batch: 20699 Run Analyst: AGW DOA: 10/01/92 TOA: 0000

Batch: 19940 Run Analyst: AGW DOA: 09/16/92 TOA: 1311
Preo Analyst: VLD OOP: 09/09/92 TOP: 1700

ug/1
ug/i
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1 1
ug/1 !
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

, ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Batch: 19995 Run Analyst: JLS DOA: 09/10/92 TOA: 1750
Prep Analyst: ECP OOP: 09/09/92 TOP: 1500

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

felolly F. Greene
president

George C. Grccnc, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9209100-03 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: GroundH20
Sampled: 09/03/92

Description: MW-5
Received: 09/03/92 Page: 2

Qual QL Units

PC3-1262

Graphite Furnace Method:
Arsenic

Graphite Furnace Method:
Lead

Graphite Furnace Method:

Selenium

ICP Method:
Silver
Barium
Cadmium
Chromium

Mercury Method:
• Mercury

Solids Analyses Method:
Solids, Total Dissolved

EPA

EPA

EPA

0

EPA

0

7060

1.03

7421

4.25

7740

.560

6010

.218o.oooseo
0.00319

EPA

EPA

7470

160.1
1160

0 0.500

J 5.00

J 5.00

J 5.00

0 0.0300
0.0300

J 0.0150
J 0.0300

0 0.500

JB 1.67

> ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

mg/1
mg/1
mg/1
mg/1

Batch:

ug/1

Batch:
mg/1

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19975 Run
Prep

19977 Run
Prep

19778 Run

Analyst
Analyst

Analyst
Analyst

Analyst
Analyst

Analyst
Analyst

NRM
FGD

NRM
FGD

NRM
FGD

JSS
FGD

Analyst: ALK
Analyst: ALK

Analyst: SLM

DO A:
OOP:

DO A:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/03/92

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:

1841
1630

1841
1630

1841
1630

1218
1630

1230
1300

1900

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



[lolly F. Grecne
idem

GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services ..-?•

George C. Grccnc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209100-03 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Hater
Sampled: 09/03/92

Description: MW-5
Received: 09/03/92

Qual CRDL Units

Page: 1

GC/MS Extractables Method: EPA 8270
Dimethylnaphthalene (isomer) 5 J
Unknown (aromatic) 6 J
Unknown 9 J
Unknown 9 J

Batch:
ug/1
ug/1
ug/1
ug/1

19940 Run Analyst: AGW DOA: 09/16/92 TOA: 1311

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

IMolly F. Grecne
President

George C. Grccnc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209100-04 Client ID:

Project: CITY00391 Manager: TOH

Parameter

Matrix: GroundH20
Sampled: 09/03/92

Description: MW-6
Received: 09/03/92 Page: 1

Result Qual QL Units

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N VSS

GC/MS Extractables Method: SPA 8270
1,2, 4-Trichlorobenzene
1, 2-Dichlorobenzene
1, 3-Dichlorobenzene
1, 4-Dicnlorobenzene
2, 4-Dinitrotoluene
2, 6-Dinitrotoluene
2-Chlo ronapht hale ne
2-Methylnaohthalene
3,3'-Dichlbrobenridine
4-Broraophenyl phenyl ether
4 -Chlo roaniline
4-Chlorophenyl phenyl ether
Acenaphthene 76.0
Acenaphthylene 51.0
Anthracene 20.0

I

Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranchene
Benzo (ghi)perylene
Benzo (ic) fluoranchene
Butyl benzyl phchalate
Chrysene
Dl-n-butyl phthalate
Di-n-octyl phthalate
Dlbenzo (a, h) anthracene
Dlbenzoruran 71 . o
Dlethyl phthalate
Dimethyl phthalate
Fluoranthene 22 . 0
Fluorene 89.0
Hexachlorobenzene
Hexachlorobutadiene
Bexachlorocyclopentadlene
Hexachloroethane
Indeno (1,2, 3-c, d) pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nltrosodipropylaraine
Naphthalene 1130
Nitrobenzene
Phenanthrene ISO .
Pyrene 18.0
bis (2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis (2-Chloroisopropyl) ether
bis (2-Ethylhexyl) phthalate
m-Nltroaniline
o-Nltroanillne
p-Nitroanlline

PCB's Method: SPA 8080

PCB-1016
PCB-1221
PCB-1232
PC3-1242
PCS-1248
PCB-1254
PCS-1260

0
U
U
U
0
U
0
a
u
a
u
0

u
0
0a
0
u
u
0
0
u
0
0

0
0ou
0
0
u
u
0

0
u
0
0
u
u
0

0
0
0
u
u
au

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
33.3
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
12. S
10.0
16.7
16.7
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.9
10.0
16.7
10.0
16.7
10.0
83.3
10.0
83.3
10.0
10.0
10.0
10.0
16.7
SO.O
10.0
43.0

0.500
0.500
0.500
0.500
0.500
0.500
0.500

Batch: 20354 Run Analyst: AGW DOA: 09/16/92 TOA: 1355

Batch: 19940 Run Analyst: AGW DOA: 09/16/92 TOA: 1355
Prep Analyst: VLD OOP: 09/09/92 TOP: 1700

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/i
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Batch: 19995 Run Analyst: JLS DOA: 09/11/92 TOA: 0739
Preo Analyst: EC? OOP: 09/09/92 TOP: 1500

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



lolly F. Greene
'resident

GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

George C. Grecne, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
• FL ES7156/87294

NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sanple: 9209100-04 Client ID:

Project: CITY00391 Manager: TOH

Matrix: GroundH20
Sampled: 09/03/92

Description: MW-6
Received: 09/03/92 Page: 2

Parameter

PCB-12S2

Graphite Furnace Method:

Arsenic

Graphite Furnace Method:
Lead

Graphite Furnace Method:

Selenium

ICP Method:

Silver
Barium
Cadmium
Chromium

Mercury Method:
1 Mercury

Solids Analyses Method:
Solids, Total Dissolved

Result Qual QL

u o.soo
EPA 7060

EPA

EPA

0

EPA

0

6.01

7421

10.1

7740

.640

6010

.235

0.00980

EPA

EPA
:

7470

160.1
LS10

5.00

5.00

J 5.00

a 0.0300
0.0300

U 0.0150
J 0.0300

U 0.500

JB 1.67

Units

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

mg/1
mg/1
mg/1
mg/1

Batch:

ug/1

Batch:
mg/1

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19975 Run
Prep

19977 Run
Prep

19778 Run

Analyst:
Analyst:

Analyst:
Analyst:

Analyst:
Analyst:

Analyst:
Analyst:

Analyst :
Analyst :

Analyst:

NRM
FGD

NRM
FGD

NRM
FGD

JSS
FGD

ALK
ALX

5LM

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
DOP:

DOA:

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/03/92

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:

1845
1630

1845
1630

1845
1630

1220
1630

1230
1300

1900

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

[oily F. Greene
rcsidcm

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209100-04 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Hater
Sampled: 09/03/92

Description: MW-6
Received: 09/03/92

Qual CRDL Units

Page: 1

GC/MS Extractables Method: EPA 8270
Dimethyl benzene (isomer) 32 J
Dimethyl benzene (isomer) 19 J
Trimethyl benzene (isomer) 24 J
2,3-dlhydro-lH-Indene 43 J
i-propynyl-benzene 88 J
l,l'-Blphenyl 20 J
Dimethyl naphthalene (Isomer) 16 J
Dimethyl naphthalene (Isomer) 21 J
3-(2 phenylethyl) phenol 27 J
9H - Carbazole 42 J
Fenchone 16 J
Benzo [b] thiophene 5 J
Methyl naphthalene (isomer) 8 J
Dimethyl naphthalene (isomer) 11 J
Unknown . 28 J
Unknown 46 J
Unknown 30 J

Batch:
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

19940 Run Analyst: AGW DOA: 09/15/92 TOA: 1355

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

lolly F. Grecne
'resident

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209100-05 Client ID:

Project: CITW0391 Manager: TDB

Parameter Result

Matrix: GroundH20
Sampled: 09/03/92

Description: MW-7
Received: 09/03/92 Page: 1

Qual QL Units

GC/MS Extractables Method: EPA 8270
GCMS Library Search-3/N YES
GC/MS Sxtractables Method: SPA 8270

1,2, 4-Trichlorobenzene
1, 2-Dichlorobenzene
1, 3-Olchlorobenzene
1, 4-Olchlorobenzene
2, 4-Dinitrotoluene
2, 6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene ' 60.0
3 , 3' -Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene " 110.
Acenaphthylene
Anthracene
Benzo (a) anthracene

k Benzo (a) pyrene
f Benzo (b) Jluoranthene
Benzo (ghi)perylene
Benzo (X) fluoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-oetyl phthalate
Dibenzo (a, h~) anthracene
Dibenzof uran 60 . 0
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene 90 . 0
Hexachlorobenzene
Be xachlo r obutadie ne
Hexachlorocyclooentadiene
Hexachloroethane
Indeno (1,2, 3-c, d) pyrene
Isophorone
N-Nitrosodiphenylanine
N-Nitrosodipropylaaine
Naphthalene 90 . 0
Nitrobenzene
Phenanthrene 90 . 0
Pyrene 120.
bis (2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis (2-Chloroisoprooyl) ether
bis (2-£thylhexyl) phthalate
m-Nitroanlline
o-Nitroaniline
p-Nitroaniline

PCB's Method: EPA 8080

PCB-1016
PC3-1221
PCB-1232
PCB-1242

> PCB-1248 1.23
PC3-12S4
PCB-1260

a
u
t;
0
u
a
0j
0
u
a
u
a
0
U
0uu
0
0a
0
a
u
j
u
0
u
0
0o
0
0
ua
0

u

0
u
0
u
u
u
u

0
u
0
u
u
u

83.3
83.3
33.3
83.3
83.3
83.3
83.3
83.3
333.
167.
83.3

. 83.3
83.3

• 83.3
83.3
83.3
83.3
93.5
83.3
12S.
83.3
167.
167.
167.
83.3
83.3
83.3
83.3
83.3
83.3
83.3
83.3
109.
83.3
167.
83.3
167.
83.3
33.3
33.3
33.3
83.3
83.3
33.3
83.3
167.
500.
83.3
430.

0.500
0.500
0.500
O.SOO
0.500
0.500
0.500

Batch: 20354 Run Analyst: AGW DOA:

Batch: 19940 Run Analyst: AGW DOA:
Preo Analyst: VLD OOP:

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/l
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Batch: 19995 Run Analyst: JLS DOA:
Prep Analyst: SCP OOP:

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

09/16/92 TOA: 1438

09/16/92 TOA: 1438
09/09/92 TOP: 1700

09/10/92 TOA: 1909
09/09/92 TOP: 1500

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

»loily F. Grcene
resident

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Sample: 9209100-05 Client ID:

Project: CITY00391 Manager: TDH

Parameter

PCB-1262

Graphite Furnace Method:
Arsenic

Graphite Furnace . Method:
Lead

Graphite Furnace Method:
Selenium

ICP Method:
Silver
Barium
Cadmium
Chromium

^^ Mercury Method:
^^k
^•Mercury

Solids Analyses Method:
Solids, Total Dissolved

CERTIFICATE OF ANALYSIS

Matrix: GroundH20 Description
Sampled: 09/03/92 Received

Result Qual QL Units

EPA

EPA

EPA

0

EPA

0

7060

1.51

7421

1.71

7740

.360

6010

.137

0.00314

EPA

EPA

7470

160.1
2900

U 0.500

J 5.00

J 5.00

J 5.00

a 0.0300
0.0300

U 0.0150
J 0.0300

U 0.500

JB 1.67

ug/l

Batch:

ug/l

Batch:

ug/l

Batch:

ug/l

Batch:

mg/1
rag/1
mg/1
mg/1

Batch:

ug/l

Batch:
mg/1

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19975 Run
Prep

19977 Run
Prep

19778 Run

: MW-7
: 09/03/92

Analyst:
Analyst:

Analyst :
Analyst:

Analyst:
Analyse:

Analyst:
Analyst :

Analyst :
Analyst:

Analyse:

NRM
FGD

NRM
FGD

NRM
FGD

JSS
FGD

ALX
ALK

SLM

Laboratory-
FL
NC
SC
VA
TN
WI

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Page : 2

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/03/92

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:

1850
1630

1850
1630

1850
1S30

1150
1630

1230
1300

1900

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178
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GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

George C. Groenc, P.E., Ph.D.
Vice Presidem
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
"FL

NC
SC
VA
TN
Wl

E87 156/87294
233

10120
00151
02934

99988779

Sample: 9209100-05 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter . Result

Matrix: water
Sampled: 09/03/92

Qual CRDL

Description: MW-7
Received: 09/03/92

Units

Page: 1

GC/MS Extractables Method: EPA 8270
Methyl naphthalene (isomer) 70

Batch: 19940 Run Analyst: AGW DOA: 09/16/92 TOA: 1438
ug/1

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES*•/? \
€;U*^j
•oily F. Grecne
Resident

George C. Grecne, P.E., Ph.D.
Vice President
SC Registration No. 9103

Environmental Engineering and Analytical Services
Laboratory

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS wi

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9209100-06 Client ID:

Project: CITY00391 Manager: TDH
Parameter

Matrix: GroundH20
Sampled: 09/03/92

Description: MW-8
Received: 09/03/92 Page: 1

Result Qual QL Onits

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

GC/MS Extractables Method: EPA 8270

1/2, 4-Trichlorobenzene
1, 2-Dlchlorobenzene
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
2, 4-Dinitrotoluene
2, 6-Dinitrotoluene
2 -Chioro naphthalene
2-Methylnaphthalene 80.0
3, 3' -Dichlorobenzidine
4-3romophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene 60 . 0
Acenaphthylene
Anthracene

^ Benzo (a) anthracene
ksenzo(a)pyrene
• Benzo (b) f luoranthenew Benzo (ghi)peryiene

Benzo (Ic) tluoranthene
Butyl benzyl phthalate
Chrysene
Dl-n-butyl phthalate
Di-n-octyl phthalate
Dlbenzo (a, h) anthracene
Dibenzofuran 47.9
Diethyl phthalate
Dimethyl phthalate
F luoranthene
Fluorene 50.3
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadlene
Bexachlo roethane
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Nitrosodiphenylamlne
N-Nitrosodiprooy lamina
Naphthalene " 570.
Nitrobenzene
Phenanthrene 120.
Pyrene
bis (2-Chloroethoxy) me thane
bis ( 2-Chloroethyl ) ether
bis (2-Chloroisopropyl) ether
bis ( 2-Ethy Ihexyl ) phthalate
m-Nltroaniline
o-Nltroanlline
p-Nitroanilino

PC3's Method: EPA 8080

PC3-101S
PCB-1221
PCB-1232
PCS-1242
PC3-1248

^PCB-1254
fPCB-1260

0
U
U
U
U
0
0
J
0
U
a
0j
a
0
uu
u
u
a
u
uu
0
0
j
0
u
u
J
a
au
0
a
0
0
0

0

u
u
u
a
u
u
0
0

0
D
0
U
0
au

83.3
83.3
83.3
83.3
83.3
83.3
83.3
83.3
333.
167.
83.3
83.3 .
83.3
83.3
83.3
83.3
83.3
93.5
83.3
125.
83.3
167.
167.
167.
83.3
83.3
83.3
83.3
83.3
83.3
83.3
83.3
109.
83.3
167.
83.3
167.
83.3
83.3
83.3
83.3
83.3
83.3
83.3
83.3
167.
500.
83.3
430.

0.500
0.500
0.500
0.500
0.500
0.500
0.500

Batch: 20354 Run Analyst: AGW DO A:

Batch: 19940 Run Analyst: AGW DOA:
Prep Analyst: VLD OOP:

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Batch: 19995 Run Analyst: JLS DOA:
Prep Analyst: ECP OOP:

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

09/16/92 TOA: 1522

09/16/92 TOA: 1522
09/09/92 TOP: 1700

09/10/92 TOA: 1949
09/09/92 TOP: 1500

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

^Molly R Greene
'resident

George C. Grecne, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL " E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209100-06 Client ID:

Project: CITY00391 Manager: TDH
Matrix: GrountiH20

Sampled: 09/03/92
Description: MW-8

Received: 09/03/92 Page: 2

Parameter

PC3-1262

Graphite Furnace Method:
Arsenic

Graphite Furnace Method:
Lead

Graphite Furnace Method:

Selenium

1C? Method:
Silver
Barium
Cadmium
Chromium

îereury Method:
^̂
•̂ercury

Solids Analyses Method:
Solids, Total Dissolved

Result

SPA 7060

20.0

SPA 7421

14.7

EPA 7740

EPA 6010

0.272

0.0309

EPA 7470

EPA 160.1
4580

Qual QL

U 0.500

5.00

5.00

U 5.00

U 0.0300
0.0300

U 0.0150
0.0300

U 0.500

JB 1.67

Units

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

mg/1
mg/1
mg/i
mg/1

Batch:

ug/1

Batch:
mg/1

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19975 Run
Prep

19977 Run
Prep

20015 Run

Analyst :
Analyst:

Analyst:
Analyst:

Analyst :
Analyst:

Analyst :
Analyst:

Analyst:
Analyst:

Analyst:

NRM
FGD

NRM
FGD

NRM
FGD

JSS
FGD

ALK
ALK

SLM

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
DCP:

DOA:

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/09/92

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:

1854
1630

1854
1630

1854
1630

1224
1630

1230
1300

2000

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

lolly F. Greene
'President

George C. Greene. P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL ES7156/87294
XC 233
SC 10120
VA 0015!
TN 02934
WI 99988779

Sample: 9209100-06 Client ID: NPS-CHS

Project: CITY00391 Manager: TDB

Parameter Result

Matrix: water
Sampled: 09/03/92

Description: MW-8
Received: 09/03/92 Page: 1

Qual CRDL Units

GC/MS Extractables Method: EPA 8270
Dimethyl Benzene (isomer) 12 J
1,1 - Biphenyl 12 J
2,3-dlydro - 1H - Indene is j
1 - propynyl benzene 36 J
Dimethyl naphthalene (Isomer) 11 J
9H - Carbozole 24 J
Unknown hydrocarbon 27 J
Trimechyl benzene (isomer) 8 J
Methyl naphthalene (isomer) 6 J
Dimethyl naphthalene (isomer) 6 J
Dibenzothiophene 7 J
Unknown (aromatic) 9 j
Unknown 12 j
Unknown 53 j
Unknown 27 J
Unknown 110 J
Unknown 56 j

Batch:
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

20000 Run Analyst: AGW DOA: 09/17/92 ?OA: 1817

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Greene
President

George C. Greene. P.E., Ph.D.
Vice President
SC Registration Nro. 9103

Laboratory Certifications:
FL E87 156/87294
NC
SC
VA
TO

CERTIFICATE OF ANALYSIS wi

233
10120
00151
02934

99988779

Sample: 9209119-01 Client. ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: GroundH20
Saraoled: 09/04/92

Description: MW-9
Received: 09/04/92 Page:

Qual QL Units

GC/MS Extraccables Method:
GCMS Library Search-B/N

GC/MS Extractables Method:

1,2, 4-Tricnlorobenzene
1 , 2-Dichlorobenzene
1, 3-Dichlorabenzene
1, 4-Dichlorobenzene
2, 4-Dioitrotoluene
2, 6-Dinitrocoluene
2-Chloro naphthalene
2-Methylnaphthalene
3,3'-Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroanillne
4-Chlorop'nenyl phenyl ether
Acenaphthene
Acenaphthyiene
Anthracene
Benzo (a) anthracene

k Benzo (a)pyrene
• aenzo (b) fluoranthene
* Benzo (ghi)perylene
Benzo (k) fluoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo <a, h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoran thane
Fluorene
Bexachlorobenzene
Hexachlorobutadiene
Hexachlo rocyclopentadiene
Hexachloroethane
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Nltrosodiphenylamine
N-Nltrosodiprooylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis (2-Chloroisopropyl) ether
bis (2-£thylhexyl) phthalate
m-Nitroaniline
o-Nltroaniline
p-Nltroaniline

PCB's Method:

PC3-1016.
PC3-1221
PC3-1232
PC3-1242
PCB-1248

i PCB-1254
f PCS- 12 60

EPA 8270
YES

EPA 8270

72.0

109.
31.0
22.0

S3.0

35.0
76.0

240.

99.0
26.0

EPA 3030

U
U
U
U
U
0
0

0
U
U
0

0
U
U
U
U
0
U
0
0
0

0
0

0
a
a
a
u
0
u
0

u

u
u
0
u
u
u
0

u
u
(J
0
0
u
u

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
33.3
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
12.5
10.0
16.7
16.7
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.9
10.0
16.7
10.0
16.7
10.0
83.3
10.0
10.0
10.0
10.0
10.0
10.0
16.7
50.0
10.0
43.0

0.500
0.500
0.500
O.SOO
0.500
0.500
0.500

Batch: 20354 Run Analyst:

Batch: 20000 Run Analyst:
Preo Analyst:

ug/1
ug/1
ug/l
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1 .
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/l
ug/1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Batch: 20051 Run Analyst:
Prep Analyst:

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

AGB DOA: 09/17/92 TOA: 2026

AGW DOA: 09/16/92 TOA: 2026
JKP OOP: 09/10/92 TOP: 1500

JLS DOA: 09/12/92 TOA: 0400
ZCP OOP: 09/10/92 TOP: 1500

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

lolly F. Greene
'President

George C. Grecnc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
XC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209119-04 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: GroundH2O
Sampled: 09/04/92

Description: MW-9
Received: 09/04/92

Qual QL Units

Page: 2

PCS- 12 62

Graphite Furnace Method:

Arsenic

Graphite Furnace Method:
Lead

Graphite Furnace Method:
Selenium

ICP Method:

Silver
Barium
Cadmium
Chromium

> Mercury Method:
Mercury

Solids Analyses Method:
Solids, Total Dissolved

EPA 7060

3.59

EPA 7421

162.

EPA 7740

0.330

EPA 6010

0.408
0.00138
0.0206

EPA 7470

0.840

EPA 160.1
3900

0 0.500

J S.OO

6.67

J 5.00

0 0.0300
0.0300

J 0.01SO
J ' 0.0300

0.500

JB 1.67

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:
ug/1

Batch:
mg/1
mg/1
mg/1
mg/1

Batch:
ug/1

Batch:
mg/1

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19975 Run
Prep

19977 Run
Prep

20066 Run

Analyst:
Analyst:

Analyst :
Analyst:

Analyst :
Analyst :

Analyst :
Analyst:

Analyst:
Analyst:

Analyst :

NRM
FGD

NRM
FGD

NRM
FGD

JSS
FGD

ALK
ALK

SLM

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/10/92

TO A:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:

1948
1630

1948
1630

1948
1630

1232
1630

1230
1300

2100

P.O. Box 30712 • Charleston, .SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

.lolly F. Greene
'President

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL ' E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209119-3'4 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Water
Sampled: 09/04/92

Description: MW-9
Received: 09/04/92

Qual CRDL Units

Page: 1

GC/MS ExtractaSles
Alpha-pinene
CIO Allcyl benzene
2,3-dlydro - 1H - Indene
Methyl naphthalene (isomer)
Dimethyl naphthalene (isomer)
Dimethyl naphthalene (Isomer)
(3-(2-phenylethyl) phenol
9H - Carbozole
4H - Cyclopenta [def] phenanthrene
1,1' - Biphenyl
Dimethyl naphthalene (isomer)
Dimethyl naphthalene (isomer)
Dimethyl naphthalene (isomer)
Unknown
Dibenzofuran, methyl (isomer)
Dibenzofuran, methyl (isomer)
Unknown

Method: EPA 8270
18
14
13
13
13
17
13
12
15
6
7
7
5
8
8
9
9

J
J
J
J
J
J
J
J
J
J
J
J

Batch:
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

20000 Run Analyst: AGW DOA: 09/16/92 TOA: 2026

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Grccnc
President

George C. Grecnc. P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL ' ES7156/87294
KC 233
SC 10120
VA 0015!
TN 02934
WI 99988779

Sample: 9209100-07 client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: GroundH20
Samnled: 09/03/92

Qual

Description: MW-10
Received: 09/03/92 Page: 1

Units

GC/MS Extractables Method: EPA 8270
GCMS Library Search-3/N YES

GC/MS Sxtractables Method: EPA 8270

1,2, 4-Trichlorobenzene
1, 2-Dichlorobenzene
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
2, 4-Dinitrotoluene
2, 6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaohthalene
3, 3' -Dichlbrobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene

k Benzo(a)pyrene
• Benzo (b) f iuoranthenew Benzo (ghi)perylene
Benzo (fc) f Iuoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Dl-n-octyl phthalate
Dlbenzo (a, h) anthracene
Dlbenzofuran
D lathy 1 phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlo roben zene
Hexachlorabutadlene
Hexachlo rocyclopentadlene
Hexachloroethane
Indeno (1, 2, 3-c,d)pyrene
Isophorone
N-Nitrosodlphenylamine
N-Nltrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis ( 2— Chloroethoxy) methane
bls(2-Chloroethyl) ether
bis (2-Chloroisoorooyl) ether
bis ( 2-Ethy Ihexyi ) phthalate
ra-Nitroaniline
o-Nltroanillne
p-Nltroaniline

PCB's Method: EPA 8080

pca-ioi6
PCS-1221
PC3-1232
PCS-1242
PC3-1248 4.91

k PC3-1254
• PC3-1260

0
0
u
u
u
u
a
uu
D
0u
u
u
0
a
ua
0
u
u
uu
0
a
u
0
0
0
ua
a
a
a
0
u
a
u
u
u
a
a
0
u
0
a
0
0
a

0
0
u
u
u
u

83.3
83.3
83.3
83.3
83.3
83.3
83.3
83.3
333.
167.
83.3
83.3
83.3
83.3
83.3
83.3
83.3
93.5
83.3
125.
83.3
167.
167.
167.
83.3
83.3
83.3
83.3
83.3
83.3
33.3
83.3
109.
83.3
167.
83.3
167.
83.3
83.3
83.3
83.3
83.3
83.3
83.3
83.3
167.
500.
83.3
430.

0.500
0.500
0.500
0.500
0.500
0.500
0.500

Batch: 20354 Run Analyst: AGW DOA:

Batch: 19940 Run Analyst: AGW DOA:
Prep Analyst: VLD OOP:

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/l
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Batch: 19995 Run Analyst: JLS DOA:
Preo Analyst: ECP OOP:

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

09/16/92 TOA: 1606

09/16/92 TOA: 1606
09/09/92 TOP: 1700

'"

09/10/92 TOA: 2028
09/09/92 TOP: 1500

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

,Molly F. Greene
President

George C. Grecne. P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL ES7156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209100-07 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: GroundH20
Sampled: 09/03/92

Qual

Description: MW-10
Received: 09/03/92 Page: 2

Units

PCS- 12 62

Graphite Furnace Method:
Arsenic

Graphite Furnace Method:
Lead

Graphite Furnace Method:
Selenium

1C? Method:
Silver
Barium
Cadmium 0
Chromium

Mercury Method:

Kercury

olids Analyses Method:
solids. Total Dissolved

EPA 7060

5.33

EPA 7421

216.

SPA 7740

O.S80

EPA 6010

0.226
.0000800
0.0278

EPA 7470

0.370

EPA 160.1
1100

U 0.500

5.00

6.67

J 5.00

U 0.0300
0.0300

J 0.0150
J 0.0300

J 0.500

JB 1.67

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

mg/1
mg/1
mg/1
mg/1

Batch:

ug/1

Batch':
mg/1

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19975 Run
Prep

19977 Run
Prep

19778 Run

Analyst:
Analyst:

Analyst:
Analyst:

Analyst :
Analyst:

Analyst:
Analyst:

Analyst:
Analyst :

Analyst:

NRM
FGD

NRM
FGD

NRM
FGD

JSS
FGD

ALK
AUC

SLM

DOA:
OOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/03/92

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:

1910
1630

1910
1630

1910
1630

1226
1630

1230 •
1300

1900

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

[Molly F. Grcene
president

Vice President
SC Registration Nro. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS wi

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9209100-07 Client ID: NPS-CES

Pcojecc: CITY00391 Manager: TDK

Parameter Result

Matrix: Water
Sampled: 09/03/92

Description: MW-10
Received: 09/03/92

Qual CRDL Units

Page: 1

GC/MS Sx-ractai>les
None Found

Method: EPA 8270 Satch: 19940 Run Analyst: AGW DOA: 09/16/92 TOA: 1606
ug/1

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

LMolly F. Greene
'President

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9 1 03

CERTIFICATE OF ANALYSIS

Laboratory
FL
NC
SC
VA
TN
WI

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9209119-06 Client ID:

Project: CITY00391 Manager: TDK

Parameter

Matrix: GroundH20
Sampled: 09/04/92

Description: MW-11
Received: 09/04/92 Page: 1

Result Qual QL Units

GC/MS Extractabies Method: EPA 8270
GCMS Library Search-B/N YES

GC/MS Excractables Method: EPA 8270

1,2, 4-Trichlorobenzene
1, 2-Dichlorobenzene
1, 3-Dlchlorobenzene
1, 4-Dlchlorobenzene
2, 4-Dinitrotoluene
2, 6-Dlnitrotoluene
2-Chloro naphthalene
2-Methylnaohthalene 140.
3, 3'-Dichlbrobenzldlne
4-Bromophenyl phenyl ether
4-Chloroanillne
4-Chlorophenyl phenyl ether
Acenaphthene ' ' 130.
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene

kBenzo (b) f luoranthene
•Benzo (ghi)perylene
^ Benzo ()c) f luoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Dl-n-octyl phthalate
Dibenzo (a, h) anthracene
DLbenzofuran 44.2
Dlethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene 46.9
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Bexachlo roethane
Indeno (1,2, 3-c, d) pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nltrosodipropylainine
Naphthalene 290 .
Nitrobenzene
Phenanthrene 70 . 0
Pyrene
bis (2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis (2-Chloroisoorcoyi ) ether
bis (2-Sthylhexyi) phthalate
ra-Nitroanlline
o-Nitroaniline
p-Nitroanillne
PCB's Method: EPA 8080

PCB-1016
PC3-1221
PCB-1232
PCB-1242
PCB-1248
PCB-12S4

k PCB-1260

0
0
U
u
D
U
U

0
U
U
U

0
U
U
U
u
0
D
0
U
0
D
U
J
0
0
uJ
0
rj
0u
o
u
0
u
0
j
0
u
u
0
u
0
0
0

u
u
0
u
0
u
0

83.3
83.3
83.3
83.3
83.3
83.3
83.3
83.3
333.
167.
83.3
83.3
83.3
83.3
83.3
83.3
83.3
93.5
83.3
125.
83.3
167.
167.
167.
83.3
83.3
83.3
83.3
83.3
83.3
83.3
83.3
109.
83.3
167.
83.3
167.
83.3
83.3
83.3
83.3
83.3
83.3
83.3
83.3
167.
SOO.
83.3
430.

O.SOO
0.500
0.500
0.500
0.500
0.500
0.500

Batch: 20354 Run Analyst: AGW DOA: 09/16/92 TOA:

Batch: 20000 Run Analyst: AGW DOA: 09/17/92 TOA:
Pren Analyst: JKP OOP: 09/10/92 TOP:

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1 '
ug/1
ug/1 • .. • -

' ug/1
ug/1 .
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1 v
ug/1
ug/1
ug/1
ug/1
ug/i.
ug/1

Batch: 20051 Run Analyst: JLS DOA: 09/12/92 TOA:
Preo Analyst: ECP OOP: 09/10/92 TOP:

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

1817

1817
1500

0440
1500

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



J
GENERAL ENGINEERING LABORATORIES

Environmental Engineering and Analytical Services

•
Molly F. Greene
President

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Sample: 9209119-06 Client ID:

Project: CITY00391 Manager: TDH

Parameter

PC3-1262

Graphite Furnace Method:

Arsenic

Graphite Furnace Method:

Lead

Graphite Furnace Method:

Selenium

ICP Method:

Silver
Barium
Cadmium
Chromium

Mercury Method:|̂̂
^•Mercury

^^ Solids Analyses Method:
Solids, local Dissolved

Laboratory Certifications:
FL E87 156/87294
NC 233
sc inn.n

CERTIFICATE OF ANALYSIS

Matrix: GroundH20 Description
Sampled: 09/04/92 Received

Result Qual QL Units

EPA 7060

42.1

SPA 7421

7.14

SPA 7740

0.220

EPA 6010

0.137

0.0103

SPA 7470

SPA 160.1
4620

D 0.500

5.00

5.00

J 5.00

U 0.0300
0.0300

U 0.0150
J 0.0300

0 0.500

JB 1.67

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

mg/1
mg/1
mg/1
mg/1

Batch:

ug/1

Batch:
mg/1

1996S Run
Prep

19965 Run
Prep

19965 Run
Prep

19975 Run
Prep

19977 Run
Prep

20066 Run

: MW-11
-• 09/04/92

Analyst
Analyst

Analyst
Analyst

Analyst
Analyse

Analyst
Analyst

Analyst:
Analyst :

Analyst :

NRM
FGD

NRM
FGD

NRM
FGD

JSS
FGD

ALX
AUC

SLM

VA
TN
WI

00151
02934

99988779

Page: 2

DOA:
OOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/10/92

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:

1958
1630

1958
1630

1958
1630

1234
1630

1230
1300

2100

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Bkdly F. Grecne
Resident

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS WI

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9209119-05 Client ID: NPS-^CHS

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Water
Sampled: 09/04/92

Description: MW-11
Received: 09/04/92

Qual CRDL Units

Page: 1

GC/MS Extractables Method: EPA 8270 •
1H Indene; 2,3 - dihydro 60 J
Dimethyl naphthalene (isomer) 90 J

Batch:
ug/1
ug/1

19373 Run Analyst: AGW DOA: 09/01/92 TOA: 2058

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Uy F. Grecne
csidcnt

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209119-15 Client ID:

Project: CITY00391 Manager: TDH

Parameter

Matrix: Misc.
Sampled: 09/04/92

Description: MW-12
Received: 09/04/92 Page: 1

Result Qual QL Dnits

GC/MS Extractables Method:
GCMS Library Search-B/N

GC/MS Extractables Method:

1,2, 4-Trichlorobenzene
1, 2-Dichlorobenzene
1, 3-Dlchlorobenzene
1, 4-Dlchlorobenzene
2, 4-Dinitrotoluene
2, 6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3' -Dichlorobenzidine
4-3romophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
B̂enzo (b) fluoranthene
Benzo (ghi ) pery lene
Benzo Oc) fluoranthene
B̂utyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Dl-n-octyl phthalate
Dibenzo (a, h) anthracene
Olbenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Bexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadlene
Hexachloroethane
Indeno ( 1 , 2 , 3-c, d) pyrene
Isophorone
N-Nltrosodiphenylamine
N-Nitrosodipropy lamina
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy )methane
bis ( 2-Chloroethyl ) ether
bis (2-Chlorolsoorooyl) ether
bis (2-Ethylhexyi ) phthalate
m-Nitroaniline
o-Nltroaniline
p-Nitroaniline

PCB's Method:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCS-1248
PCB-1254
•CCB-1260

EPA 8270
YES

EPA 8270

2160000

773000

507000
507000
347000

187000
587000

400000

347000

1040000
667000

187000

2530000

2050000
1230000

EPA 8080

U
0
U
U
0
0
U

a
0a
0

0

aj
aj
u
a
u
u
0

0
u
n
a
j
0
0a
0

u
a
0
0
0
u
0

u
0
u
u
0u
0

222000
222000
222000
222000
222000
222000
222000
222000
445000
445000
222000
222000
222000
222000
222000
222000
222000
415000
222000
555000
222000
445000
445000
445000
222000
222000
222000
222000
222000
222000
222000
222000
485000
222000
445000
222000
445000
222000
222000
222000
222000
222000
222000
222000
222000
445000

2220000
222000
1920000

2.20
2.20
2.20
2.20
2.20
2.20
2.20

Batch: 20699 Run Analyst: HNM DOA: 09/24/92 TOA: 0013

Batch: 20140 Run Analyst: HNM DOA: 09/24/92 TOA: 0013
Prep Analyst: JKP OOP: 09/18/92 TOP: 1700

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch: 20141 Run Analyst: JLS DOA: 09/19/92 TOA: 0035
Prep Analyst: LMJ DOP: 09/18/92 TOP: 1200

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

•illy F. Grecne
sidcnt

George C. Greenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209119-15 Client ID:

Project: CITY00391 Manager: TDH

Parameter

Matrix: Misc.
Sampled: 09/04/92

Description: MW-12
Received: 09/04/92 Page: 2

Result Qual QL Units

PCB-1262

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

5.53
14.9
0.230
2.80
24.1
1.16

Method: EPA 7471

604.

2.20 rag/kg

Batch: 20119 Run Analyst: JSS DOA: 09/14/92 TOA: 1604
Prep Analyst: RMJ DOP: 09/14/92 TOP: 1225

2.50 mg/kg
3.73 mg/kg
2.50 mg/kg
2.50 mg/kg
2.50 mg/kg
3.90 mg/kg
10.2 mg/kg

Batch: 20182 Run Analyst: ALK DOA: 09/15/92 TOA: 1300
Prep Analyst: ALK DOP: 09/14/92 TOP: 1300

145. ug/kg

P.O. Box 30712 • Charleston, SC 29417
i,r,no canr\ s<;A_ai-7i . PAY farm 7fifi-i 17R



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

y F. Green e Laboratory Certifications:

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w

E87156/87294
233

10120
00151
02934

99988779

Sample: 9209119-15 Client ID: NPS-CHS

Project: CITy00391 Manager: TDH

Parameter Result

Matrix: Water
Sampled: 09/04/92

Description: MW-12
Received.: 09/04/92

Qual CRDL Units

Page: 1

GC/MS Extractables Method: EPA 8270
1H Indene; 2,3 - dihydro 2133 J
Methyl naphthalene (isomer) 4533 J
1,1-Blphenyl 1600 J
Ethyl naphthalene (isomer) 3466 J
Dimethyl naphthalene (isomer) 5333 J
Dimethyl naphthalene (isomer) 9600 J
Dimethyl naphthalene (isomer) 3466 J
Trimethyl naphthalene (isomer) 1866 J

Batch:
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

20699 Run Analyst: HMN DOA: 09/24/92 TOA: 0013

P.O. Box 30712 • Charleston, SC 29417
FAX rsrm 7fifi-ms



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

lolly R Grecne
T-csidcnt

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL ' E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209119-05 Client ID:

Project:' CITY00391 Manager: TDH

Parameter Result

Matrix: GroundH20
Samoled: 09/04/92

Description: Field Blank
Received: 09/04/92 Page: 1

Qual QL Units

GC/MS Volatiles Method: EPA 8240 extended
GCMS Library Search-VGA YES

Method: EPA 8240 extendedGC/MS Volatiles
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1.1-Dichloroethylene
1.2-Dichloroethane
1,2-Dichloropropane .
1,2-cis-Dichloroethylene
1,2-trans-Dichloroethylene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone 79.3
Benzene
Bromofora
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
lorodlbromomethane

ihloroethane
Chloroform
Dichlorobromomethane
Ethylbenzene
Methyl Bromide
Methyl Chloride
Methylene Chloride 2.80
Styrene
Tetrachloroethylene
Toluene
Trichloroethylene
Vinyl Acetate
Vinyl chloride
Xylenes (TOTAL)
cis-1,3-Dichloropropylene
trans-1, 3-Dichloropropylene

GC/MS Extractables Method: EPA 8270
GCMS Library Search-ACID

GC/MS Extractables Method: EPA 8270
GCMS Library Search-3/N

GC/MS Extractables Method: EPA 8270

2, 4,S-Trichlorophenol
2, 4,6-Trichlorcphenol
2,4-Dichlorophenol
2, 4-Dimethylphenol
2, 4-Dlnitrophenol
2-Chlorophenol
2-Nltrophenol
2-methyl-4, S-dinitrophenol
4-Nitrophenol
4-chloro-3-»ethyl phenol
Benzoic Acid '.
Benzyl Alcohol
Pentachlorophenol
Phenol
.o-Cresol
•Cresol

U
a
U
0
uo
u
u
au
u
u
o
u
u
u
u
u
oo
uu
u
JB
u
u
a
u
uo
uu
u

u
u
0
u
0u
u
u
u
0
0
a
o
o
o
u

Batch: 20003 Run Analyst: JCB DOA: 09/10/92 TOA: 1141

Batch: 20003 Run Analyst: JCB DOA: 09/10/92 TOA: 1141
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
16.7 ug/1
3.33 ug/1
3.33 ug/1
16.7 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 . ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
6.67 ug/1
3.33 ug/1
3.33 ug/1

Batch: 20000 Run Analyst: AGW DOA: 09/16/92 TOA: 2109

Batch: 20000 Run Analyst: AGW DOA: 09/16/92 TOA: 2109

Batch: 20000 Run Analyst: AGW DOA: 09/16/92 TOA: 2109
Prep Analyst: JKP OOP: 09/10/92 TOP: 1SOO

10.0 ug/1
10.0 ug/1
10.0 ug/1
10.0 ug/1
7S. 0 ug/1
10.0 ug/1
10.0 ug/1
50.0 ug/1
94.8 ug/1
10.0 ug/1
121. ug/1
10.0 ug/1
10.0 ug/1
10.0 ug/1
10.0 ug/1
10.0 ug/1

P.O. Box 30712 • Charleston, SC 29417
u»n. tf>n?\ see. 01-71



•
GENERAL ENGINEERING LABORATORIES

Environmental Engineering and Analytical Services

'oily F. Greene
'resident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209119-05 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Groundfl20
Sampled: 09/04/92

Qual

Description: Field Blank
Received: 09/04/92 Page: 2

Units

GC/MS Extractables Method: EPA 8270

1,2, 4-Trichlorobenzene
1, 2-Dichlorobenzene
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
2, 4-Dinitrotoluene
2, 6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3'-Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloro aniline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Anthracene

. Benzo (a) anthracene
Benzo (a)pyrene
Benzo (b) f luoranthene
Benzo (ghi) perylene

^ Benzo ()c) f luoranthene
B̂utyl benzyl phthalate
Vchrysenew Ji-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo (a, h) anthracene
Dibenzofuran
Diethyl phthalate •
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexaehlorocyclopentadiene
Bexachlo roethane
Indeno (1, 2, 3-c, d) pyrene
Isophorone
N-Nltrosodlphenylamine
N-Nitrosodlpropylamlne
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy) methane
bis(2-Chloroethyl) ether
bis (2-Chloroisopropyl) ether
bis ( 2-Ethy Ihexyl ) phthalate
m-Nitroaniline
o-Nltroaniline
p-Nitroaniline

Pesticides Method: EPA 8080

4, 4' -ODD
4, 4' -DDE
4, 4' -DOT
Aldrln
Dieldrln
Endosulian I
Endosulfan II
Endosulfan sulfate
Êndrln
•Endrin Xecone

U
0
U
U
U
a
U
0
0
U
D
0
U
a
U
0
a
u
u
u
u
u
0
0
0
u
a
u
0
0
D
u
D
u
Du
u
0
u
0
0
u
u
u
0
u
0
u
u

0u
u
u
0
u
0
u
0
u

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
33.3
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
12.5
10.0
16.7
16.7
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.9
10.0
16.7
10.0
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
16.7
50.0
10.0
43.0

0.100
0.100
0.100
0.0500
0.500
0.100
0.100
0.100
0.100
0.100

Batch: 20000 Run Analyst: AGW DOA: 09/16/92 TOA: 2109
Prep Analyst: JKP OOP: 09/10/92 TOP: 1500

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Batch: 19997 Run Analyst: JEB DOA: 09/14/92 TOA: 2257
Prep Analyst: RLS OOP: 09/09/92 TOP: 1800

ppb
pob
Ppb
pob
ppb
ppb
ppb
pob
PP°
ppb

P.O. Box 30712 • Charleston, SC 29417
S.«1T1 . PAY I'SP.il 7fifi-117



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Jslly F. Greene
resident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209119-05 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: GroundH20
Sampled: 09/04/92

Qual QL

Description: Field Blank
Received: 09/04/92 Page: 3

Units

Heptachlor
Heptachlor epoxide
Methoxychlor
PCB-1016
PCB-1221
PCB-1232
PC3-1242
PCB-1248
PCB-1254
PCB-1260
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BBC
gamma-Chlordane

Graphite Furnace

Arsenic

Graphite Furnace

bead

Graphite Furnace

Antimony

Graphite Furnace

Selenium

Graphite Furnace

Thallium
1C?

Silver
Alimirmm
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Vanadium
Zinc

Mercury
..

Mercury

Cyanide by RFA
ŷanide. Total

Method: EPA 7060

Method: SPA 7421

0.360

Method: EPA 7041

1.32

Method: EPA 7740

0.170

Method: EPA 7841

1.09

Method: EPA 6010

0.0000400
0.0168

0.000680
0.0000600

0.0539
0.00176

0.00129
0.0739

0.00575
0.0711

0.00349

Method: EPA 7470

Method: EPA 335.3

U
U
0
0
n
u
0
0
u
0
u
u
0
0
0
0
D

0

J

J

J

J

J
J
J
J
J
J
0
0
J
0
0
J
J
u
uJ

u

UJB

0.0500
0.0500
0.500
0.500
0.500
0.500
0.500
0.500
1.00
1.00
1.00

0.0500
0.500
0.0500
0.0500
0.0500
0.500

5.00

5.00

5.00

5.00

5.00

0.0300
O.OSOO
0.0300
0.0100
0.0800
0.0150
0.0300
0.0300
0.0300
0.0450
0.500
0.0300
0.0300
0.165
0.0300
0.0300
0.0317

0.500

0.0167

ppb
ppb
Ppb
ppb
PPb
ppb
ppb
DOb
ppb
ppb
ppb
PPb
pob
ppb
ppb
ppb
ppb

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Batch:

ug/1

Batch:
mg/1

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19975 Run
Prep

19977 Run
Prep

19848 Run

Analyst :
Analyst:

Analyst:
Analyst:

Analyst:
Analyst:

Analyst:
Analyst:

Analyst:
Analyst:

Analyst:
Analyst :

Analyst:
Analyst:

Analyst :

NRM
FGD

NRM
FGD

NRM
FGD

NRM
FGD

NRM
FGD

JSS
FGD

ALK
ALK

JEN

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/09/92

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:

1953
1630

1953
1630

1953
1630

1953
1630

1953
1630

1211
1630

1230
1300

1500

lids Analyses Method: EPA 160.1 Batch: 20066 Run Analyst: SLM DOA: 09/10/92 TOA: 2100

P.O. Box 30712 • Charleston, SC 29417
Phnne fROY* 556-8171 • FAX CStm 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

dlv F Grecne Laboratory Certifications:
"idem FL E87156/87294

NC 233
George C. Grcenc, P.E., Ph.D. SC 10120
Vice President VA 00151
SC Registration No. 9103 TN 02934
___________________________CERTIFICATE OF ANALYSIS_____________^________99988779

Sample: 9209119-05 Client ID: Matrix: GroundH20 Description: Field Blank
Sampled: 09/01/92 Received: 09/04/92 'Page: 4

Project: CITY00391 Manager: TDK

Parameter Result Qual QL Units

Solids, Total Dissolved OJB 1.67 mg/1

P.O. Box 30712 • Charleston, SC 29417
Phone f8031 556-8171 • FAX f803) 766-1178



Mly F. Greene
sidcnt

GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Laboratory Certifications:

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

FL
NC
SC
VA
TN
WI

E87156/87294
233

10120
00151
02934

99988779

Sample: 9209119-05 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Water
Sampled: 09/04/92

Description: Field Blank
Received: 09/04/92

Qual CRDL Units

Page: 1

GC/MS Extractables
None Found
GC/MS VOA
2-Propanol

Method: EPA 8270

Method: EPA 8240
9

Batch: 20003 Run Analyst: JCB DOA: 09/10/92 TOA: 1141
ug/1

Batch: 20003 Run Analyst: JCB DOA: 09/04/92 TOA: 1434
ug/1

P.O. Box 30712 • Charleston, SC 29417
Phnnc. (Rm\ SS6-S171 • FAXY8Q21 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

George C. Grcenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209119-13 Client ID:

Project: CITY00391 Manager: TDB

Parameter Result

Matrix: GroundH20
Sampled: 09/04/92

Description: Trip Blank
Received: 09/04/92 Page: 1

Qual QL Units

GC/MS Volatiles
GCMS Library Search-VOA

GC/MS Volatiles
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1.1-Dichloroethylene
1.2-Dlchloroethane
1,2-Dlchloropropane
1,2-cis-Dichloroethylene
1,2-trans-Dichloroethylene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone 132.
Benzene
Bromoform
Carbon Disulfide
Carbon Tetrachloride

.lorobenzene
dorodibromoroethane
doroethane

Jhloroionn
Dichlorobromome thane
Ethylbenzene
Methyl Bromide
Methyl Chloride
Methylene Chloride 2.60
Styrene
Tetrachloroethylene
Toluene
Trichloroethylene
Vinyl Acetate
Vinyl chloride
Xylenes (TOTAL)
cis-1,3—Dlchloropropylene
trans-1,3-pichloropropylene

GC/MS Extractables Method: EPA 8270
GCMS Library Search-ACID

GC/MS Extractables Method: EPA 8270
GCMS Library Search-3/N

Method: EPA 8240 extended

Method: EPA 8240 extended
0
0
U
0
a
o
o
u
u
u
u
u
u
u
u
u
u
0
u
0
u
u
0
u

JB
u
0
0
u
u
0
a
o
0

GC/MS Extractables Method: EPA 8270

2, 4,5-Trichloronhenol
2, 4, 6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2, 4-Dlnltrophenol
2-Chlorophenol
2-Nltrophonol
2-methyi-4,6-dinitrophenol
4-Nitrophenol
4-chloro-3-methyl phenol
Benzoic Acid
Benzyl Alcohol
Pentachlorophenol
Phenol
:-Cresol
•Cresol

Batch: 20003 Run Analyst: JCB DOA: 09/10/92 TOA: 1216

Batch: 20003 Run Analyst: JCB DOA: 09/10/92 TOA: 1216
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
16.7 ug/1
3.33 ug/1
3.33 ug/1
83.3 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 . ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
3.33 ug/1
S.67 ug/1
3.33 ug/1
3.33 ug/1

Batch: 20000 Run Analyst: AGW DOA: 09/17/92 TOA: 2113

Batch: 20000 Run Analyst: AGW DOA: 09/17/92 TOA: 2113

Batch: 20000 Run Analyst: AGW DOA: 09/17/92 TOA: 2113
Prep Analyst: JKP OOP: 09/10/92 TOP: 1500

U 10.0 ug/1
U 10.0 ug/1
U 10.0 ug/1
U 10.0 ug/1 i
U 75.0 ug/1
U 10.0 ug/1
U 10.0 ug/1
U SO.O ug/1
U 94.8- ug/1
U 10.0 ug/1
0 121. ug/1
U 10.0 ug/1
U 10.0 ug/1
U 10.0 ug/1
U 10.0 ug/1
U 10.0 ug/1

P.O. Box 30712 • Charleston, SC 29417
FAY



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Hilly F. Greene
^ .sidcnt

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS m

E87 156/87294
233

10120
00151
02934

99988779

Sample: 9209119-13 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: GroundH20
Sampled: 09/04/92

Description: Trip Blank
Received: 09/04/92 Page:

Qual QL Units

GC/MS Extractables Method: EPA 8270

1,2, 4-Trlchlorobenzene
1 , 2-Dichlorobenzene
1 , 3-Dichlorobenzene
1, 4-Dichlorobenzene
2, 4-Dinitrotoluene
2, 6-Dinltrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3 , 3' -Dichlorobenzidlne
4-Bromophenyl phenyl ether
4-Chloro aniline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a)pyrene
Benzo (b) fluoranthene
Benzo (ghi)perylenePenzo (k) f luoranthene
utyl benzyl phthalace
'irysene
1-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo (a, h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadlene
Hexachlorocyclopentadiene
Hexachlo roethane
Indenod, 2,3— c,d)pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis ( 2-Chlo roe thoxy ) methane
bis(2-Chloroethyl) ether
bis (2-Chloroisopropyl ) ether
bis (2-Ethylhexyl) phthalate
m-Nitroaniline
o-Nitroaniline
p-Nitroanlline

Pesticides Method: EPA 8080

4,4'-DDD
4, 4' -DDE
4, 4' -DOT
Aldrin
Dieldrin
Endosul£an I
Endosulfan II
Endosulfan sulfate

Bdrin
drin ketone

U
u
U
u
0
u
0
0
0
0
u
0
0
0
u
0
u
0
u
u
0
u
0
0u
u
u
u
a
u
u
o
u
u
ua
uu
u
0
U
C
u
0
u
0
u
0
u

0
u
D
u
0
u
u
0
u
u

10.0
10.0
10.0
10.0

• 10.0
10.0
10.0
10.0
33.3
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
12.5
10.0
16.7
16.7
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.9
10.0
16.7
10.0
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
16.7
50.0
10.0
43.0

0.100
0.100
0.100
0.0500
0.500
0.100
0.100
0.100
0.100
0.100.

Batch: 20000 Run Analyst: AGW DOA: 09/17/92 TOA: 2113
Prep Analyst: JKP DOP: 09/10/92 TOP: 1500

ug/1
ug/1
ug/1
ug/1 ,
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Batch: 19997 Run Analyst: JEB DOA: 09/14/92 TOA: 2338
Prep Analyst: RLS DOP: 09/09/92 TOP: 1800

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

P.O. Box 30712 • Charleston, SC 29417



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

(lolly F. Grecne
csidcnt

George C. Grecne, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209119-13 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: GroundH20
Sampled: 09/04/92

Description: Trip Blank
Received: 09/04/92 Page: 3

Qual QL Units

Beptachlor
Heptachlor epoxide
Methoxychlor
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-12S4
PCB-1260
Toxaphene
alpha-BBC
alpha-Chlordane
beta-BHC
delta-BBC
gamma-BHC
gamma-Chlordane

Graphite Furnace

Arsenic

Graphite Furnace
^Lead

Graphite Furnace

Antimony

Graphite Furnace

Selenium

Graphite Furnace

Thallium
ICP

Silver
Aluminum
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Nicxel
Vanadium
Zinc

Mercury
;.

Mercury

Cyanide by RFA
Cyanide, Total

Method: EPA 7060

0.0300

Method: EPA 7421

1.56

Method: EPA 7041

0.910

Method: EPA 7740

Method: EPA 7841

1.06

Method: EPA 6010

0.0113
0.000850
0.0000600

0.0928

0.000330

0.00214
0.0698

0.00169
0.112

0.00203

0.00328

Method: EPA 7470

Method: EPA 33S.3

0
U
0
0
0
0
0
U
0
0
U
a
a
u
u
u
u

j

j

j

0

j

u
j
j
j
u
j
u
j
u
a
j
j
j
uj

0

UJB

0.0500
0.0500
0.500
0.500
0.500
0.500
0.500
0.500
1.00
1.00
1.00

0.0500
0.500
0.0500
0.0500
0.0500
0.500

5.00

5.00

5.00

5.00

5.00

0.0300
0.0500
0.0300
0.0100
0.0800
0.0150
0.0300
0.0300
0.0300
0.0450
0.500
0.0300
0.0300
0.165
0.0300
0.0300
0.0317

0.500

0.0167

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

Batch:

ug/1

Batch:

ug/1

Batch:
ug/1

Batch:
ug/1

Batch:

ug/1
Batch:

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Batch:

ug/1

Batch:
mg/1

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19975 Run
Prep

19977 Run
Prep

19848 Run

Analyst:
Analyst:

Analyst:
Analyst:

Analyst:
Analyst:

Analyst:
Analyst:

Analyst :
Analyst :

Analyst:
Analyst:

Analyst:
Analyst:

Analyst:

NRM
FGD

NRM
FGD

NRM
FGD

NRM
FGD

NRM
FGD

JSS
FGD

ALK
ALX

JEN

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
DOP:

DOA:
DOP:

DOA:

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

09/09/92

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:

2025
1630

2025
1630

2025
1630

2025
1630

2025
1630

1209
1630

1230
1300

1500

"olids Analyses Method: EPA 160.1 Batch: 20066 Run Analyst: SLM DOA: 09/10/92 TOA: 2100

P.O. Box 30712 • Charleston, SC 29417
PAY fsrm 7fifi-117R



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

oily F Greene Laboratory Certifications:
PL £37,56/87294

George C. Greene, P.E., Ph.D. SC 10120
Vice President VA 00151
SC Registration No. 9103 TN 02934
___________________________CERTIFICATE OF ANALYSIS_____________W_______"988779

Sample: 9209119^-13 Client ID: Matrix: GroundH20 Description: Trip Blank
Sampled: 09/04/92 Received: 09/04/92 Page: 4

Project: CITY00391 Manager: TDK

Parameter Result Qual QL Units

Solids, Total Dissolved 1.00 JB 1.67 mg/1

P.O. Box 30712 • Charleston, SC 29417
.Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

fcplly F. Greene
V^ident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934

CERTIFICATE OF ANALYSIS WI 99988779

Sample: 9209119-13 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 09/04/92

Description: Trip Blank
Received: 09/04/92

Qual CRDL Units

Page: 1

GC/MS Extractables
Unknown hydrocarbon

Method: EPA 8270
9

GC/MS VOA ' Method: EPA 8240
2 - propanol 12

Batch: 19373 Run Analyst: AGW DOA: 09/01/92 TOA: 2354
ug/1

Batch: 19438 Run Analyst: MKP DOA: 08/28/92 TOA: 2111
ug/1

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

I olly F. Greene
^sident

Laboratory Certifications:

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA
TN

E87156/87294
233

10120
00151

CERTIFICATE OF ANALYSIS 99988779

Sample: 9209119-08 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 09/04/92

Oual

Description: SD-1
Received: 09/04/92 Page: 1

Units

Other Organic Tests Method: EPA 160.3
Evaporative Loss S 105 C 67.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

GC/MS Extractables Method: EPA 8270

1,2, 4-Trichlorobenzene
1, 2-Dlchlorobenzene
1 , 3-Dichlorobenzene
1, 4-Dlchlorobenzene
2, 4-Dinttrotoluene
2 , 6-Dinitrotoluene
2-Chloro naphthalene
2-Methylnaphthalene
3,3' -Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Aeenaphthene

^Acenaphthylene
Htuithracene
^f anzo (a) anthracene . 2020
^ anzo(a)pyrene 1010

• Senzo (b) f luoranthene
Benzo (ghl)perylene
Benzo (X) f luozanthene
Butyl benzyl phthalate
Chrysene 2020
Di-n-butyl phthalate
Di-n-octyl phthalate
Dlbenzo (a, h) anthracene
Dibenzofuran
Dlethyl phthalate
Dimethyl phthalate 6330
Fluoranthcne 3740
Fluorene
Hexachlorobenzene
Hexachlorobutadlene
Hexachlorocyclopentadiene
Hexachlo roe thane
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene 4340
bis (2-Chloroethoxy )methane
bis(2-Chloroethyl) ether
bis (2-Chloroisopropyl) ether
bis (2-Ethylhexyl)phthalate
m-Nitroaniline
o-Nitroaniline
p-Nitroanlline

PCB's ; Method:. EPA 8080

PCB-1016
PCS-1221KCB-1232
CB-1242

U
U
0
U
U
U
rj
0
0
U
0
0
0
u
u
J
J
D
U
U
U
J
0
u
0
u
u
J
J
aa
u
a
0
0
0
0
0
0
u
D
J
aa
a
0
0
u
u

u
a
u
u

0.00

8420
8420
8420
8420
8420
8420
8420
8420
1S800
16800
8420
8420
8420
8420
8420
3420
8420
15700
8420
21000
8420
16800
16800
16800
8420
8420
8420
8420
8420
8420
8420
8420
18300
8420
16800
8420
16800
8420
8420
8420
8420
3420
8420
8420
8420
16800
84200
8420
72300

168.
168.
168.
168.

Batch: 19879 Run Analyst: SDK DOA: 09/09/92 TOA:
wt%

Batch: 20354 Run Analyst: BNM DOA: 09/16/92 TOA:

Batch: 19937 Run Analyst: HNM DOA: 09/16/92 TOA:
Prep Analyst: LMJ OOP: 09/09/92 TOP:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/kg
ug/kg
ug/Xg
ug/kg
ug/kg
ug/kg
ug/Xg
ug/kg
ug/kg
ug/kg
ug/Xg
ug/kg
ug/kg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/Xg
ug/kg

Batch: 19936 Run Analyst: JLS OOA: 09/11/92 TOA:
Prep Analyst: LMJ OOP: 09/09/92 TOP:

ug/Xg
ug/kg
ug/kg
ug/kg

0800

1540

1540
1500

0541
1500

P.O. Box 30712 • Charleston, SC 29417
Phrme ffiOSI 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

^Billy F. Greene
".sidcni

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laooraior;
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS ™

(_eruiicauons:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9209119-08 Client ID:

Project: CITY00391 Manager: TDH

Parameter • Result

Matrix: Soil
Sampled: 09/04/92

Description: SD-1
Received: 09/04/92 Page: 2

Qual QL Units

PCB-1248
PCB-1254
PCB-1260
PC3-1262

0
U
u
U

168.
168.
168.
168.

ug/kg
ug/kg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

15.2
18.1

21.1
62.6

Method: EPA 7471

50.0

Batch: 19980 Run Analyst: JSS DOA: 09/11/92 TOA: 1604
Prep Analyst: FGD OOP: 09/10/92 TOP: 1630

U 2.50 mg/kg
3.10 mg/kg
2.50 mg/kg

0 2.50 mg/kg
2.50 mg/kg
3.23 mg/kg

U 8.47 mg/kg

Batch: 19893 Run Analyst: ALK DOA: 09/09/92 TOA: 1400
Prep Analyst: ALK OOP: 09/09/92 TOP: 0900

J 167. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (Srm 5S6-8171 • FAX (803) 766-1178_



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

•oily F. Greene
Vcsidcnt

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS W

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9209119-08 Client ID: NPS-CHS

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
Sampled: 09/04/92

Description: SD-01
Received: 09/04/92

Qual CRDL Units

Page: 1

GC/MS Extractables
None Found

Method: EPA 8270 Batch: 19973 Run Analyst: HUM DOA: 09/16/92 TOA: 1540
ug/1

P.O. Box 30712 • Charleston, SC 29417
Phone (8031 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

jolly F. Greene
'csidcnt

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Saraple: 9209119-10 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 09/04/92

Qual QL

Description: SD-2
Received: 09/04/92

Units

Page: 1

Other Organic Tests Method: EPA 160.3
Evaporative Loss 8 105 c 31.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

GC/MS Extractables Method: EPA 8270

1,2,4-Trlchlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3'-Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
thracene
enzo(a) anthracene

'jenzo (a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butyl benzyl phthalate
chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Dlbenzofuran
Diethyl ohthalate
Dimethyl"phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3-c,d)p'yrene
Isophorone
N-Nitrosodiphenylamine
N-Nltrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis(2-Chloroethoxy)methane
bls(2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
m-Nltroanillne
o-Nitroaniline
p-Nitroaniline

483.

1060

2900
1340

PCB'S

PCB-1016
PCB-1221
CB-1232
CB-1242

Method: EPA 8080

U
U
U
0
u
U
0
0
0
0
0
o
0
U
U
0
J
U
0
U
U
J
U
0
a
u
ojju
0
u
ua
a
a
u
u
ao
u
o
uu
D
ua
u
u

0.00

4030
4030
4030
4030
4030
4030
4030
4030
8050
8050
4030
4030
4030
4030
4030
4030
4030
7530
4030
10100
4030
8050
8050
8050
4030
4030
4030
4030
4030
4030
4030
4030
8780
4030
8050
4030
8050
4030
4030
4030
4030
4030
4030
4030
4030
8050

40300
4030

34700

805.
805.
805.
80S.

Batch: 19879 Run Analyst: SDK DOA: 09/09/92 TOA: 0800
wt*

Batch: 20354 Run Analyst: HNM DOA: 09/16/92 TOA: 1629

Batch: 19937 Run Analyst: HNM DOA: 09/16/92 TOA: 1629
Prep Analyst: LMJ OOP: 09/09/92 TOP: 1500

ug/kg
ug/kg
ug/kg
ug/)cg
ug/kg
ug/kg
ug/kg
ug/Xg
ug/Xg
ug/kg
ug/Kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
Batch: 19936 Run Analyst: JLS DOA:

Prep Analyst: LMJ DOP:
ug/kg
ug/kg
ug/kg
ug/kg

09/11/92 TOA:
09/09/92 TOP:

1502
1500

P.O. Box 30712 • Charleston, SC 29417
hnnc rsrm «fi-si7i • FAX r803l 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

F. Grcene Laboratory Certifications:^•juy i . \jicuic
^jsident

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

FL
NC
SC
VA
TN
WI

E87 156/87294
233

10120
00151
02934

99988779

Sample: 9209119-10 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 09/04/92

Description: SD-2
Received: 09/04/92 Page: 2

Qual QL Units

PGB-1248
PCB-1254
PCB-1260
PCS- 12 62

2740
688.

U

J
U

SOS.
805.
805.
805.

ug/Xg
ug/kg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

28.4
177.
2.09
170.
1140

Method: EPA 7471

215.

Batch: 19980 Run Analyst: JSS DOA: 09/11/92 TOA: 1617
Prep Analyst: FGD OOP: 09/10/92 TOP: 1630

2.50 mg/kg
15.6 mg/kg
2.60 mg/kg
2.93 mg/kg
5.22 mg/kg
16.3 mg/kg
8.53 mg/kg

Batch: 19893 Run Analyst: ALK DOA: 09/09/92 TOA: 1400
Prep Analyst: ALK OOP: 09/09/92 TOP: 0900

167. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (8031556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL
NC
SC
VA
TN
WI

E87156/87294
233

10120
00151
02934

99988779

Sample: 9209119-10 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Samoled: 09/04/92

Description: SD-02
Received: 09/04/92

Qual CRDL Units

Page: 1

GC/MS Extractables
None Found

Method: EPA 8270 Batch: 19973 Run Analyst: HNM DOA: OB/16/92 TOA: 1629
ug/1

P.O. Box 30712 • Charleston, SC 29417
Phona r8031 55fi-«171 • FAX f803^ 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

folly F. Greene
:sidcnt

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209119-12 ClienC ID:

Project: CITY00391 Manager: TDH

Parameter

Matrix: Soil
Sampled: 09/04/92

Result Qual QL

Description: SD-3
Received: 09/04/92

Units

Page: 1

Other Organic Tests Method: EPA 160.3
Evaporative Loss 8 105 C 23.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

GC/MS Extractables Method: EPA 8270

1,2,4-Trlchlorobenrene
1.2-Dichlorobenzene
1.3-Dichlorobenrene
1. 4-Dlchlorobenzene
2. 4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chlo ronaphthale ne
2-Methylnaphthalene
3,3'-Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene

1 Anthracene
Benzo (a) anthracene
Benzo (a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k) rluoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dlbenzo(a, h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Bexachlorobenzene
Bexachlorobutadiene
Bexachlorocyclopentadiene
Bexachloroethane
Indeno(l, 2,3-c, djpyrene
Isophorone
N-Nltrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis (2-ChloroisoDropyl)ether
bis(2-Ethylhexyl)phthalate
m-Nltroanlline
o-Nltroanillne
p-Nitroaniline

2680

PCB'S

PCB-1016
PCB-1221
PCB-1232
PCB-1242

•Method: EPA 8080

Batch: 19879 Run Analyst: SDK DOA: 09/09/92 TOA: 0800
0.00 ' wt%

Batch: 20354 Run Analyst: AGW DOA: 09/16/92 TOA: 1720

Batch: 19937 Run Analyst: HUM DOA: 09/16/92 TOA: 1720
Prep Analyst: LMJ DOP: 09/09/92 TOP: 1500

0 3600 ug/kg
0 3600 ug/kg
0 3600 ug/kg
0 3600 ug/kg
0 3600 ug/kg
0 3600 ug/kg
U 3600 ug/kg
U 3600 ug/kg
0 7220 ug/kg
0 7220 ug/kg
U 3600 ug/kg
0 3600 ug/kg
U 3600 ug/kg
U 3600 ug/kg
0 3600 ug/kg
U 3600 ug/kg
U 3600 ug/kg
a 6750 ug/kg
U 3600 ug/kg
0 9020 ug/kg
0 3600 ug/kg
U 7220 ug/kg
0 7220 ugykg
U 7220 ug/kg
U 3600 ug/kg
D 3600 ug/kg
0 3600 ug/kg
J 3600 ug/kg
0 3600 ug/kg
U 3600 ug/kg
0 3600 ug/kg
U 3600 ug/kg
U 7870 ug/kg
U 3600 ug/kg
U 7220 ug/kg
0 3600 ug/kg
0 7220 ug/kg
U 3600 ug/kg
0 3600 ug/kg
0 3600 ug/kg
0 3600 ug/kg
0 3600 ug/kg
D 3600 ug/kg
U 3600 ug/kg
U 3600 ug/kg
0 7220 ug/kg
U 36000 ug/kg
D 3600 ug/kg
0 31000 ug/kg

Batch: 19936 Run Analyst: JLS DOA: 09/11/92 TOA: 0700
Prep Analyst: LMJ DOP: 09/09/92 TOP: 1SOO

0 72.2 ug/kg
U 72.2 ug/kg
0 72.2 ug/kg
U 72.2 ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (Rt™ SSfi-R171 • FAX (803} 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

>lly F. Greene Laboratory Certifications:
^"••sidem

George C. Greene, P.E., Ph.D.
Vice President
SC Regisiralion No. 9103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS wi

E87 156/87294
233

10120
00151
02934

99988779

Sample: 9209119-12 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Soil
SamDled: 09/04/92

Description: SD-3
Received: 09/04/92 Page: 2

Qual QL Units

PCB-1248
PCS-1254
PCB-1260
PCB-12S2

D
0
U
U

72.2
72.2
72.2
72.2

ug/kg
ug/kg
ug/kg
ug/kg

ICP

Silver
Arsenic
Barium
Cadmium
chromium
Lead
Selenium

Mercury

Mercury

Method: EPA 6010

8.26
32.3

16.1
209.

Method: ZPA 7471

57.1

Batch: 19980 Run Analyst: JSS DOA: 09/11/92 TOA: 1609
Prep Analyst: FGD OOP: 09/10/92 TOP: 1630

0 2.50 mg/kg
3.15 mg/kg
2.50 mg/kg

U 2.50 mg/kg
2.50 mg/kg
3.28 mg/kg

U 8.60 mg/kg

Batch: 19893 Run Analyst: ALK DOA: 09/09/92 TOA: 1400
Prep Analyst: ALK OOP: 09/09/92 TOP: 0900

J 159. ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

•oily F. Greene
Ksidcm

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sainple: 9209119-12 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 09/04/92

Description: SD-03
Received: 09/04/92

Qual CRDL Dnits

Page: 1

GC/MS Extractables
None Found

Method: EPA 8270 Batch: 19937 Run Analyst: HNM DOA: 09/16/92 TOA: 1720
ug/1

P.O. Box 30712 • Charleston, SC 29417
Phone (8031 556-8171 • FAX (8031766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Laboratory Certifications:
^:sident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS WI

E87156/87294
233

10120
00151
02934

99988779

Sample: 9209119-14 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Soil
Sampled: 09/04/92

Qual QL

Description: SD-4
Received: 09/04/92

Units

Page: 1

Other Organic Tests Method: EPA ISO.3
Evaporative Loss 3 105 C 35.0

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

0.00

GC/MS Extractables Method: EPA 8270

,_
_̂ Âc

•

1,2,4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1, 4-Dichlorobenzene
2,4-Dlnitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3' -Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
:enaphthene
:enaphthylene
thracene
anzo(a)anthracene

denzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo (X) f luoranthene
Butyl benzyl phthalate
Chrysene
Dl-n-butyl phthalate
Dl-n-octyl phthalate
Dibenzo (a, h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadlene
Hexachlorocyclopentadiene
Hexachlo roe thane ..
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Nltrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy )methane
bis(2-Chloroethyl) ether
bis (2-Chloroisooropyl) ether
bis < 2-EthyIhexyl) phthalate
m-Nlt roaniline
o-Nltroaniline
p-Nitroaniline
PCB's

PCB-1016
K?CB-1221
|CB-1232
PCB-1242

Method: EPA 8080

Batch: 19985 Run Analyst: SDK DOA: 09/10/92 TOA: 0900
wt%

Batch: 20S52 Run Analyst: HNM DOA: 09/23/92 TOA: 2237

U
U
0
U
a
0
0
0
0
u
0
0
u
0.urj
0
0
D
0
0
o
0
0
0
u
0
uoa
0
0
0
uu
0
u
D
U
D
0
U
U
0
0
U
0
u
u

427.
427.
427.
427.
427.
427.
427.
427.
855.
855.
427.
427.
427.
427.
427.
427.
427.
798.
427.
1070
427.
855.
855.
855.
427.
427.
427.
427.
427.
427.
427.
427.
932.
427.
855.
427.
855.
427.
427.
427.
427.
427.
427.
427.
427.
855.
4270
427.
3680

ug/kg
ug/lcg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Batch: 20100 Run Analyst: HNM DOA:
Prep Analyst: VLD DOP:

09/23/92 TOA: 2237
09/11/92 TOP: 1600

Batch: 20077 Run Analyst: J1S DOA: 09/1S/92 TOA: 0032
Prep Analyst: VLD DOP: 09/11/92 TOP: 1600

U as.5 ug/kg
0 85.5 ug/kg
U 85.5 ug/!cg
U 85.5 ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Laboratory Certifications:
^•Juj i . uicuic
'^idcnt

George C. Grecne, P.E., Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w

E87 156/87294
233

10120
00151
02934

99988779

Sample: 9209119-14 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: soil
Saraoled: 09/04/92

Description: SD-4
Received: 09/04/92 Page: 2

Qual QL Units

PCB-1248
PCB-1254
PCB-1260
PCB-1262

U
U
U
U

85.5
85. 5
85.5
85.5

ug/fcg
ug/Xg
ug/Xg
ug/Xg

ICP

Silver
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Mercury
Mercury

Method: EPA 6010

8.65
7.17

9.57
8.29
1.08

Method: EPA 7471

20.0

2.50
3.17
2.50
2.50
2.50
3.30
8 . 67

167.

Batch: 19980 Run Analyst: JSS DOA: 09/11/92 TOA: 1611
Prep Analyst: FGD DOP: 09/10/92 TOP: 1630

mg/Xg
mg/Xg
mg/Xg
mg/Xg
mg/Xg
mg/Xg
mg/Xg

Batch: 19893 Run Analyst: ALK DOA: 09/09/92 TOA: 1400
Prep Analyst: ALK DOP: 09/09/92 TOP: 0900

ug/Xg

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

blly F. Grecne
';sidcnt

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL
NC
SC
VA
TN
WI

E87156/87294
233

10120
00151
02934

99988779

Sample: 9209119-14 Client ID: NPS-CHS

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: Water
Sampled: 09/04/92

Description: SD-4
Received: 09/04/92

Qual CRDL Units

Page: 1

GC/MS Extractables Method: EPA 8270
2- pentanone -4 hydroxy -4 -methy 2666 JAB

Batch: 20552 Run Analyst: HMN DOA: 09/23/92 TOA: 2237
ug/kg

P.O. Box 30712 • Charleston, SC 29417
Phons (RCK\ 556-8171 • FAX (8031 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Laboratory Certifications:

RUy K Greene
sidcnt

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS WI

E87156/87294
233

10120
00151
02934

99988779

Sample: 9209119-07 Client ID:

Project: CITY00391 Manager: TDK

Parameter Result

Matrix: GroundH20
Sampled: 09/04/92

Qua! QL

Description: SW-1
Received: 09/04/92 Page: 1

Units

GC/MS Extractables Method: EPA 8270
GCMS Library search-3/N YES

GC/MS Extractables Method: EPA 8270

1,2,4-Trichlorobenzene
1, 2-Dichlorobenzene
1 , 3-Dichlorobenzene
1, 4-Dichlorobenzene
2, 4-Dinitrotoluene
2, S-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
3,3' -Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Anthracene
B̂enzo (a) anthracene
•̂enzo (a)pyrene
^̂ Knzo (b) f luoranthene
^̂ inzo <ghi>perylene

Benzo (JO f luoranthene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo ( a, h) anthracene
Dlbenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Bexachlo r oben z ene
Hexachlorobutadlene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2, 3-c, d) pyrene
Isophorone
N-Nitrosodiphenylamine
N-Hitrosodipropylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis (2-Chloroisopropyl) ether
bis (2-Ethylhexyl) phthalate
m-Nitroanillne
o-Nitroaniline
p-Nitroaniline
PCB's Method: EPA 8080

PCS-1016
PCB-1221
PCB-1232
PCB-1242

ĝ CB-1248
K̂B-1254
V̂'B-1260

0
U
U
U
0
0
U
a
0
0
U
0
0
U
U
0
U
U
U
U
U
U
U
U
U
D
a
U
a
D
U
D
U
U
a
0
u
uu
u
u
uu
u
D
u
0
u
0

0
• u
0
U'
u
u
u

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
33.3
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
12.5
10.0
16.7
16.7
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.9
10.0
16.7
10.0
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
16.7
50.0
10.0
43.0

0.500
0.500
0.500
0.500
0.500
0.500
0.500

Batch: 20354 Run Analyst: AGW DOA:

Batch: 20000 Run Analyst: AGW DOA:
prep Analyst: JKP OOP:

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Batch: 20051 Run Analyst: JLS DOA:
Prep Analyst: ECP OOP:

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

09/17/92 TOA: 1901

09/17/92 TOA: 1901
09/10/92 TOP: 1500

09/12/92 TOA: 0519
09/10/92 TOP: 1500

P.O. Box 30712 • Charleston, SC 29417
Phone (8031 556-8171 • FAX (803} 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Greene
•;sidcnt

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS wi

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9209119-07 Client ID:

Project: CITY00391 Manager: TDH
Matrix: GroundH20

Sampled: 09/04/92
Description: SW-1

Received: 09/04/92 Page: 2

Parameter

PCS- 12 52

Graphite Furnace

Arsenic

Graphite Furnace

Lead

Graphite Furnace

Selenium

ICP

Silver
Barium
Cadmium
Chromium

Mercury

•̂lercury

Result

Method: EPA

0

Method: EPA

Method: EPA

Method: EPA

7060

.950

7421

7740

6010

0.000520
0.0172

0.00374

Method: EPA 7470

Qual QL

U 0.500

J 5.00

U 5.00

U 5.00

J 0.0300
J 0.0300
U 0.0150
J 0.0300

a 0.500

Units

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

mg/1
mg/1
mg/1
mg/1

Batch:

ug/1

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19975 Run
Prep

19977 Run
Prep

Analyst:
Analyst:

Analyst:
Analyst :

Analyst:
Analyst:

Analyst:
Analyst:

Analyst:
Analyst:

NRM
FGD

NRM
FGD

NRM
FGD

JSS
FGD

ALX
ALK

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
DOP:

DOA:
DOP:

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

2012
1630

2012
1630

2012
1630

1236
1630

1230
1300

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

jplly F. Grecne
' sident

George C. Grecne, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209119-07 Client ID: NPS-CES

Project: CITY00391 Manager: TDH

Parameter • Result

Matrix: Water
Sampled: 09/04/92

Description: SW-1
Received: 09/04/92

Qual CRDL Units

Page: 1

GC/MS Extractables
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Method: EPA 8270
10
42
27
77 •
11
12
10

J
J
J
J
J
J
J

Batch:
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

2000 Run Analyst: AGW DOA: 09/17/92 TOA: 1901

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

George C. Grcenc, P.E., Ph.D.
Vice President
SC Registration No. 9103

CERTIFICATE OF ANALYSIS

Laboratory Certifications:
FL E87156/87294
NC 233
SC 10120
VA 00151
TN 02934
WI 99988779

Sample: 9209119-09 Client ID:

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: GroundH20
Sampled: 09/04/92

Qual

Description: SW-2
Received: 09/04/92 Page: 1

Units

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

GC/MS Extractables Method: EPA 8270

1,2,4-Trichlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
2.4-Dinitrotoluene
2.5-Dlnitrotoluene
2-Chlo ronaphthalene
2-Methylnaphthalene 3.87
3,3'-Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
nzo(a)pyrene
enzo(b)fluoranchene
ienzo (ghi)perylene
Benzo (X)fluoranchene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Dl-n-octyl phthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Bexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Nltrosodiphenylamlne
N-Nitrosodipropylamine
Naphthalene 2.87
Nitrobenzene
Phenanthrene
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
m-Nitroaniline
o-Nitroaniline
p-Nitroaniline
PCB's

PC3-1016
PCB-1221
PCB-1232
PCB-1242
PCS-1248
CB-1254
'CB-1260

Method: EPA 8080

0
U
0
U
U
U
U
J
0
0
0
U
0
U
0
U
U
a
U
0
0
D
U
0
U
0
0
U
0
U
0
a
D
U
a
D
0
U
J
U
a
o
U
0
U
0
U
a
o

u
o
u
u
u
u
u

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
33.3
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
12.5
10.0
16.7
16.7
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.9
10.0
16.7
10.0
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
16.7
50.0
10.0
43.0

0.500
0.500
0.500
O.SOO
0.500
0.500
0.500

Batch: 20354 Run Analyst: AGW DOA: 09/17/92 TOA: 1945

Batch: 20000 Run Analyst: AGW DOA: 09/17/92 TOA: 1945
Prep Analyst: JKP OOP: 09/10/92 TOP: 1500

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Batch: 20051 Run Analyst: JLS DOA: 09/12/92 TOA: 0558
Prep Analyst: ECP DOP: 09/10/92 TOP: 1500

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Greene
president

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w

Certifications:
E87156/87294

233
10120
00151
02934

99988779

Sample: 9209119-09 Client ID:

Project: CITY00391 Manager: TDH

Matrix: GroundH20
Sampled: 09/04/92

Description: SW-2
Received: 09/04/92 Page: 2

Parameter

PCB-1262

Graphite Furnace

Arsenic
Graphite Furnace

Lead

Graphite Furnace

Selenium

ICP

Silver
Barium
Cadmium
Chromium

Mercury

•Mercury

Result

Method: EPA 7060

1.95

Method: EPA 7421

56.0

Method: EPA 7740

0.0900

Method: EPA 6010

0.000180
0.0239

0.000720
0.00806

Method: EPA 7470

0.00400

Qual QL

U 0.500

J 5.00

S.OO

J 5.00

J 0.0300
J 0.0300
J 0.0150
J 0.0300

J 0.500

Units

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

mg/1
mg/1
mg/1
mg/1

Batch:

ug/1

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19975 Run
Prep

19977 Run
Prep

Analyst:
Analyst :

Analyst :
Analyst:

Analyst:
Analyst:

Analyst:
Analyst:

Analyst:
Analyst:

NRM
FGD

NRM
FGD

NRM
FGD

JSS
FGD

ALK
ALK

DOA:
OOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

DOA:
DOP:

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

2016
1630

2016
1630

2016
1630

1238
1630

1230
1300

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Ply F. Greene
ident

oeorge C. Greene, P.E, Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9209119-09 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Water
Sampled: 09/04/92

Description: SW-2
Received: 09/04/92

dual CRDL Units

Page: 1

GC/MS Extractables
Unknown
Unknown
Unknown

Method: EPA 8270
13
9
22

Batch: 20000 Run Analyst: AGW DOA: 09/17/92 TOA: 194S
ug/1
ug/1
ug/1

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Greene
• ;sident

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory Certifications:
FL E87 156/87294
NC ' 233
SC 10120
VA 00151
TN 02934

CERTIFICATE OF ANALYSIS ™ 99988779

Sample: 9209119-11 Client ID:

Project: CITY00391 Manager: IDE

Parameter Result

Matrix: GroundH2O
Sampled: 09/04/92

Description: SW-3
Received: 09/04/92 Page: 1

Qual QL Units

GC/MS Extractables Method: EPA 8270
GCMS Library Search-B/N YES

GC/MS Extractables Method: EPA 8270

1,2, 4-Trichlorobenzene
1, 2-Dichlorobenzene
1, 3-Dichlorobenzene
1, 4-Olchlorobenzene
2, 4-Dlnitrotoluene
2, 6-Dlnitrotoluene
2-Chloronaphthalene
2-Methylnaohthalene
3,3' -Dlchlbrobenzidine
4-Bromophenyl phenyl ether
4-Chloro aniline
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Anthracene
3enzo (a) anthracene

>Benzo (a)pyrene
Benzo (b) f luoranthene
Benzo (ghi) perylene
Benzo (X) iluoranchene
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Dl-n-occyl phthalate
Dibenzo (a, h) anthracene
Dibenzofruran
Diethyl phthalate
Dimethyl phthalate
Fluoranchene
Fluorer.e
Hexachlorobenzene
Hexachlorobutadlene
Hexachlorocyclopentadiene
Hexachlo roe thane
Indeno(l,2,3-c,d)pyrene
Isophorone
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene"
Nitrobenzene
Phenanthrene
Pyrene
bis (2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis (2-Chlorolsoprooyl) ether
bis (2-Ethylhexyl) phthalate
m-Nltroanillne
o-Nitroaniline
p-Nltroaniline

PCB's Method: EPA 8080

PC3-1016
PCB-1221 "-
PCB-1232
PCB-1242
PCB-1248
P̂CB-1254•CB-1260

u
u
0
u
0
0
0
0u
0
u
u
0
0
0u
0
0
0
0
0
0
0
C
0
0
0
0
0u
u
0
a
u
u
u
aa
n
u
u
u
u
u
a
uu
u
u

u
u
0
0
u
u
u

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
33.3
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
12.5
10.0
16.7
16.7
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.9
10.0
16.7
10.0
16.7
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
16.7
50.0
10.0
43.0

0.500
0.500
0.500
0.500
0.500
0.500
0.500

Batch: 20354 Run Analyst: AGW DOA:

Batch: 20000 Run Analyst: AGW DOA:
Prep Analyst: JKP OOP:

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Batch: 20051 Run Analyst: JLS DOA:
Prep Analyst: ECP OOP:

ug/1
ug/1 '
ug/1
ug/1
ug/1
ug/1
ug/1

09/17/92 TOA: 2029

09/17/92 TOA: 2029
09/10/92 TOP: 1500

09/12/92 TOA: 0638
09/10/92 TOP: 1500

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Laboratory Certifications:
•pliy K Grecne
^:sident

George C. Grcene, P.E., Ph.D.
Vice President
SC Registration No. 9103

FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS w

E87 156/87294
233

10120
00151
02934

99988779

Sample: 9209119-11 Client ID:

Project: C1TY00391 Manager: TDH

Matrix: GroundH2O
Sampled: 09/04/92

Description: SW-3
Received: 09/04/92 Page: 2

•

Parameter

PCS- 12 62

Graphite Furnace

Arsenic

Graphite Furnace

Lead

Graphite Furnace

Selenium

' 1CP

Silver
Barium
Cadmium
Chromium

Mercury

•Mercury

Result

Method: EPA 7060

3.30

Method: EPA 7421

6.18

Method: EPA 7740

0.0900

Method: EPA 6010

0.0225

0.0141

Method: EPA 7470

Qua! QL

U 0.500

J 5.00

5.00

J 5.00

U 0.0300
J 0.0300
U 0.0150
J 0.0300

0 0.500

Dnlts

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

ug/1

Batch:

mg/1
mo/I*"VJ/ J.

mg/1
mg/1

Batch:

ug/1

19965 Run
Prep

19965 Run
Prep

19965 Run
Prep

19975 Run
Prep

19977 Run
Prep

Analyst:
Analyst:

Analyst:
Analyst:

Analyst:
Analyst :

Analyst:
Analyst:

Analyst :
Analyst:

NRM
FGD

NRM
FGD

NRM
FGD

JSS
FGD

ALK
ALK

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

DOA:
OOP:

09/10/92
09/10/92

09/10/92
09/10/92

09/10/92
09/10/92

09/11/92
09/10/92

09/11/92
09/10/92

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

TOA:
TOP:

2021
1630

2021
1630

2021
1630

1240
1630

1230
1300

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178



GENERAL ENGINEERING LABORATORIES
Environmental Engineering and Analytical Services

Molly F. Greene
President

George C. Greene, P.E., Ph.D.
Vice President
SC Registration No. 9103

Laboratory
FL
NC
SC
VA
TN

CERTIFICATE OF ANALYSIS WI

Certifications:
E87 156/87294

233
10120
00151
02934

99988779

Sample: 9209119-11 Client ID: NPS-CHS

Project: CITY00391 Manager: TDH

Parameter Result

Matrix: Hater
Sampled: 09/04/92

Description: SW-3
Received: 09/04/92

Qual CRDL Units

Page: 1

GC/MS Extractables
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Method: EPA 8270
9
37
8
14
22
4

Batch:
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

20000 Run Analyst: AGW DOA: 09/17/92 TOA: 2029

P.O. Box 30712 • Charleston, SC 29417
Phone (803) 556-8171 • FAX (803) 766-1178
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CHAIN OF CUSTODY RECORD
Page

General Engineerin ^^Bitories
2040 Savage Road
Charleston, South Carolina 29414
PO Box 30712
Charleston, South Carolina 29417

1
i...- .

(

Client Name / Facility Name

Collected Dy / Company

/. /<•'!< ~ff£"'. (*\ •(* h ' i ' k>f\ - /-•<? OV

SAMPLE ID

/1//;<r^A,

'^\h.W'

//AW /A-

DATE

fr/Mi' /

< /Kfa-V '-

Relinquished by: ,

Relinquished by:

TIME

7W

/7;J/

Date

Date

(W
EL

L

M

/

¥

1

y,
-
>

a
<£
O

5

rime

rime

IA

# 
of

 co
nt

ain
er

*>

1

SAMPLE ANALYSIS REC
1

f

8

1

8
Q

1

Ch
lo

rid
e, 

Fl
uo

rid
e,

Su
lfa

le

N
iti

ite
/N

itr
at

e

UlRED(x) - use remarks area to Sf
1

VO
C 

- S
pe

cif
y

M
eth

od
 re

qu
ire

d

%

M
ET

A
LS

 -s
pe

cif
y

X

Received by:

Received by lab by <_/•• I 1 /•

1

%

\

To
ta

l P
he

no
l

lecify specific compounds or methods

A
cid

 E
xt

ra
cta

bl
es

j f

Relinquished by:

Dale

'/( ?/: i
rime

1

t

i

fAs

/

1

I Co
lif

on
n 

- s
pe

cif
y

ty
pe

1

$

&

1

i
I

Date

Use F or P in the bones to indicate whether
4 — sample was filtered andtor preserved

Remarks

T^*-VSfW^

i i

Fime Received by.

Remarks

• White, -.sample collector, Yeljow • file Pink • with report (
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Page _ of _[_

CHAIN OF CUSTODY RECORD
General Engineering
2040 Savage Road
Charleston, South Carolina 29414
PO Box 30712
Charleston, South Carolina 29417
803-556-8171

Client Name / Facility Name

C/ r* ii/-
Collected 6y / Company

SAMPLE ID

C h <• ^> \}t i h ft ^ \ J<

DATE TIME 88

er
s

SAMPLE ANALYSIS REC

8

JlREDQi) - use remarks area to specify specific com iound» or methods

AL
S 

-

1I 1I 1
Use P or P in At baits to indicate whether
sample was filtered and/or preserved

Remarks

07:04 i

3A

^

HIS
., 'p

5 -£, /? 10 f

Relinquished by: Time Received by: Relinquished by: Date Time Received by:

Relinquished by: Date' Time Ti Remarks

White • sample collector Yellow • file Pink • with report i



CHAIN OF CUSTODY RECORD
Page ./ of _l

General Engineerin^^^H atones
2040 Savage Road
Charleston, South Carolina 29414
PO Box 30712
Charleston, South Carolina 29417
803-556-8171

Client Name /Facility Name /• fJ fi { // 7} £ /V)7? <^ I")

'
Collected By / Company

SAMPLE ID DATE TIME

SAMPLE ANALYSIS RE( UIRED(x)
1

lo
rid

e,

OC
 - 

Sp
ec

ify

AL
S

use remarks area to S| lecify specific com iound» or methods
_LJ J_J

Use PorP in the boxa to indicate whether
4 — sample was filtered and/or preserved

Remarks

2 /M- )7>/...'M- i

-- 352.2.^

y y
^ Y

5-9.

//•'jo JU

Vd y

Relinquished by:

•~^~ f"ff>.--t
Relinquished by:

Time Received by:

Recei^lbyjabby:
V

Relinquished by: Dale Received by:

Date Time Date

gr-zo.%
Time
RZC

Remarks

White • sample collector Yellow • file Pink • with report u



CHAIN OF CUSTODY RECORDroi
Page / of

General Engineerir
2040 Savage Road
Charleston, South Carolina 29414
PO Box 30712
Charleston, Soulh Carolina 29417
803-556-8171

Client Name /Facility Name

Collected f fy / Company

r" // /
SAMPLE ID DATE TIME

SAMPLE ANALYSIS REC UlRED(x) - use remarks area to s|>ecify specific com >ounds or methods
1

pH
,

VO
C 

- S
pe

cif
y

re
qu

L-LJ.

Si

I
Use ForP in the boxes to indicate whether

4— sample was filtered and/or preserved

Remarks

z
y

^T-Y.: tt'-n*
TZ.L- /?

Relinquished by: Dale Time Received by: Relinquished by: Date Time Received by:

Relinquished by: Date Time Received by lab by: /.'/ / I

IUAI.-M: f t I t i J S t
Date Time Remarks

White • sample collector Yellow • file Pink • with report
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General Engineerir
2040 Savage Road
Charleston, South Carolina 29414
PO Box 30712
Charleston, South Carolina 29417
803-556-8171

Qieat Name/ Facility Name

Collected By / Company

SAMPLE ID DATE TIME

1
SAMPLE ANALYSIS REC UlRED(x) - me remarks area to specify specific compounds or methods

vit
y

pH
,

1 111 I HU

Co
lif

 on
n

typ
e

Ust Per Pin At bow to indicaH wkiAir
sampli wasftlUred and/or prmn/ed

Tf)l'' Remarks

JL
Z y \\

X V V
V y

Relinquished by: Time Received by: Relinquished by: Date Received by.

Relinquished by: Date Time ived by lab by: Date Time Remarks

White • sample collector Yellow • file Pink • with report
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General Engineer!
2040 Savage Road
Charleston, South Carolina 29414
PO Box 30712
Charleston, South Carolina 29417
803-556-8171

Client Name / Facility Name

Collected Dy / Company

SAMPLE ID

/"L//1

DATE TIME

1
SAMPLE ANALYSIS REC UIRED(x) • use remarks area to specify specific com lounds or methods

pH
.

1

rid
e,

11 1 II

l

11
Use F or P in the boxes to indicate whether
sample was filtered and/or preserved

Or

Remarks

"

<-*

Z If

7ZZ
\ t

/•/r Z

r-/>. v'-'V 1
IV z

S^j. z V N

Relinquished by:

2A'~ReVnqufsfiaby? V

Date Time Received by: Relinquished by: Received by:

Date Date Time Remarks

White • sample collector Yellow • file Pink • with report
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General Engineeri: ^^pratories
2040 Savage Road
Charleston, South Carolina 29414
PO Box 30712
Charleston, South Carolina 29417
803-556-8171

Client Name /Facility Name ZJls < ' JU

Collected By / Company

SAMPLE ID DATE TIME

SAMPLE ANALYSIS REQUlRED(x) - use remarks area (o specify specific compounds or methods
1I J-J. I

i

ll

Use ForP in the boxes to indicate whether
sample was filtered and/or preserved

Remarks

V Y

y

Relinquished by: ̂ » Received by: Relinquished by: Date Time. Received by:

Relinquished by: Date Time Time Remarks

White • sample collector Yellow • file Pink • with report
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Page of

General Engineer!:
2040 Savage Road
Charleston, South Carolina 29414
PO Box 30712
Charleston, South Carolina 29417

Client Name / Facility

rJvofrU

Name f , \ \, 00^t\ 1

Collected Dy / Company "" ' ''

SAMPLE ID

/^•OtfVY^V/ /

DATE

9/2/n

RelinquiShed-lJy: / / ' iV /

•'Relinquished by:

TIME

$1$

$4?,
Dat^

1d

yi\
i 10

aO

Pime

fime

# 
of

 co
nt

ai
ne

rs
 
|

i

SAMPLE ANALYSIS REQUIRED(x) - use remarks area to specify specific com
1

pH
, c

on
du

cti
vi

ty

\
a

\

X

1

1

1

z VO
C 

- S
pe

cif
y

M
eth

od
 re

qu
ire

d

^|

1

Received by:

Received by lab by: (/^ / ///

1

1

I

1

u

To
tal

 P
he

no
l

1
8 g

1

4
i

xiunds or methods

;
r

Relinquished by:

Pate Trime

^J2>

1 1 1

Date

Use ForP in the boxes to indicate whether
4 — sample was filtered and/or preserved

o coo L!^XJcOs-/ Remarks

t
i

• •

Hme Received by:

Remarks ' .

White • sample collector Yellow • file Pink • with report
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Collected By / Company

SAMPLE ID

/
/

DATE TIME

SAMPLE ANALYSIS RE( UlREDQQ - use remarks area to S| ecify specific com x>unds or methods

pH
,

I i i
i

VO
C 

- S
pe

cif
y

re
qu

ire
d
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Pe
sti

cid
e

I

t

I
Vst ForP in the boxa to indicate whether

4— sample was filtered and/or preserved

Remarks

/3/y 2
t, 2 / /

Z //

L-. 2_

< fl

' 7 ->' H> 2 z 2
frci.\/0c.'f ty&
TO. V/m-Ae-d t>r)

3 z

Dale Time Received by: Relinquished by: Dale rime Received by:

Relinquished by: Dale Time Time Remarks

White • sample collector ' Yellow • file Pink • with report (/
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'' •
Collected Dy / Company

SAMPLE ID DATE TIME

SAMPLE ANALYSIS RE( UlRED(x) - use remarks area to specify specific compounds or methods

SI

M

VO
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cif
y
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i

er dl

Ust F or P in Ike boxes to indicate whether
sample was filtered and! or preserved

- ' Remarks

z
' I f
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z

•/ ('*??.
2

•'I 7.

/'*
/3 ^ 2 2.

'• •'!•/ 2 Z Z. .3
Date Time 'Received by: Relinquished by: . Date Time Received by:

Relinquished by: Date Time Received by lab by:// / late Time Remarks

White • sample collector Yellow • file Pink • with report
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' ' / • • / ' l3/--'\/<
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\

,// /i

DATE
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•
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^^f./f"t<*/fa
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SAMPLE ANALYSIS REC
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c pounds or methods
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1

|

J
1

|

5ale 1

Use F or P in the boxes to indicate whether
< — sample was filtered and/or preserved

' Remarks
T/(L fafT+l*? ftit?'5>, uJ/t-lNO} ^">

<- V *J '1 l^/Jf"?*- {*t/ % tM /
A • A **?T<:i ?'/AJ r A<-># C/r,

.
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Remarks
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Oate'

1
*-

t

'

8
n
at
D

rime

Time

# 
of

 co
nt

ai
ne

rs

/
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APPENDIX XI

MONITORING WELL DEVELOPMENT
AND

SAMPLING TECHNIQUES

On August 31,1992, five days following the installation of the last well, the wells
were checked for LNAPLs and DNAPLs (free product) using an interface probe. No free
product was detected in any of the wells except MW-12. Approximately 0.2 foot of
DNAPL was detected in the bottom of this well. Field notes documenting these
measurements are included in this appendix.

All of the wells were developed, except MW-12, by pumping and bailing. Well MW-
12 was not developed due to the presence of free product. Field notes documenting the
sequence of well development, the volume of water purged from each well, and field
measurements of pH and conductivity are included in this appendix. Development water
was contained in a tank on the site.

At least 24 hours following development, groundwater samples were collected from
all monitoring wells except for MW-12. A sample of product was collected from this well
instead of groundwater. Field notes documenting the sequence of sample collection are
included in this appendix. Sample collection procedures and field measurements were
conducted in accordance with accepted DHEC and EPA protocols. The following table
shows sample bottle container types and sizes, and sample preservatives and holding times.

Sample Type

Base Neutral/
Acid Extractables/
PCBs

VOCs

Metals

TDS

Cyanide

Container

2-11 amber glass
with teflon lined
cap per fraction

4-40 ml vials with
teflon lined septum

500 ml polyethylene
with polyethylene cap

500 ml polyethylene
with polyethylene cap

500 ml polyethylene
with polyethylene cap

Sample Preservative

4°C

HC1;4°C

HNO3
pH<2

4°C

NaOH
pH>12,4°C

Holding Time

7 days to extract
40 days to analyze

14 days

6 months

7 days

14 days

After measuring the depth to groundwater, the wells were evacuated to remove
stagnant water. Laboratory cleaned teflon bailers were used to evacuate and sample the

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417

Phone (803) 556-8171 • FAX (803) 766-1178



Appendix XI - Monitoring Well Development and Sampling Techniques
Page ii

wells. A separate bailer was used for each well. The evacuation water was contained in a
tank on the site. All pertinent field information for each well is recorded on the Field Data
Information Sheets included in this appendix. This information includes:

• Date of sampling • Name of collector
• Well identification • Depth to groundwater
• Total well depth • Volume of water in casing
• Method of evacuation and sample collection • General observations
• Field analyses with time and volume evacuated • Well integrity

Trip blanks were included with the coolers used to store the groundwater samples
during the sample collection process and transportation back to the laboratory. Following
collection of samples from approximately one-half of the wells, a field blank was collected.

At the completion of each day of sampling, sampling personnel transported the
samples to the General Engineering Laboratories. Upon arrival at the laboratory, the
samples were relinquished by the sampling personnel to laboratory personnel. These
transactions are documented on the Chain-of-Custody Records included in Appendix X.

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417

Phone (803) 556-8171 • FAX (803) 766-1178
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Page_of.
Field Data Information Sheet for Ground-Water Sampling General Engineering Laboratories

2040 Savage Road
Charleston. SC 29414

Date (yr/mo/day)

Field Personnel
Facility Name —
EPAID# ___

I I D # ___

Q9. / 09 / 1

Tharlfiston site.

Xw-
. Upgradient _ Downgradient

Raining / Clear / Windy /<i
Air Temperature ——————
Total Well Depth (TWO) =——

*i
Depth to Groundwater (DOW) = ————————'

Length of Water Column (LWC) = TWD - DGW =
1 Casing Volume (OCV) = LWC K
3 Casing Volumes = ——————

Method of Well Evacuation ___

°C

1/1 00 ft
1/1 00 ft

1/1 00 ft

gal
*j t Z-3 gal = Standard Evacuation Volume

flFI Te.flnn Raile.r

Method of Sample Collection

Total Volume of Water Removed gal

Casing Material
Top Elevation —

Height of Riser —

Surface Elevation

Screened Interval

PVf

1/100 ft

1/1 00 ft

1/100 ft
1/1 00 ft

Bottom of Pump, if dedicated ( depth/elevation
Steel Guard Pipe Around Casing YES
Locking Cap YES I/' NO

Protective Abutment YES NO _

Well Integrity Satisfactory YES I/' }
Well Yield LOW __ MODERATE
Remarks

1/100 ft

NO

HIGH

FIELD ANALYSES

VOLUME PURGED (gallons)
TIME (military)

pH ( S.U.)

Sp. Cond. (^mhos/cm)

Water Temp. (°C)

TURBIDITY (subjective) *
ODOR ( subjective) **

it&r /soy-

(1) Clear (2) Slight (3) Moderate (4) High ** (l)None (2) Faint (3) Moderate (4) Strong

COMMENTS/OBSERVATIONS '0<O

fldinfo 2/88
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Field Data Information Sheet for Ground-Water Sampling General Engineering Laboratories

2040 Savage Road
Charleslon.SC 29414

Dale (yr/mo/day) 07/OQ/^,,4

Field PrrcnntH 5»nrn<:lr yi Wpplrs

Family isl'm" rhajlfmlnn Harhnr Siip. friTYOfl'Wl)

P P A i n t f

WP.II in » 4w- Z-

Upgradient Downgradicut _^^
Wp.ii.pr rnmiiimn< Raining / Clear / Windv /C^HrtivClQiidV ̂ VaiWCool
Air Temperature . __________ * ̂  ' —————— 2C
Tr,iai vjf\\ iv^iu ^T\v^>^ - » v^ • OO 1/100 ft

Dcnll. In GrnnmlwalfT fDOW^ - *-'?/ *^ 1/100 ft

Length of Water Column (LWC) = TWO - DOW = —— Z' KfflZ —————— UlflDJL
1 Casing Volume (OCV1 = LWC x &'l&3 = /-5j> . ga l
1 ''using Vilnmes - ^- ^V eal = Standard Evacuation Volume

Metluvl of Wp.ll P.VBciiBiinn ., , j fip.l . Tcflnn Railf-.r

Method of Sample Collection ———— GPI.. Teflon Railf.r ——————— -; ———————

Total Volume of Water Removed ,. ... — . —————— ̂  — 5 —————— S2l

Pnsing niamelp.r 9, inphf-S .

r«in£ M«lPrJal .... ... PVr

Top Elevation - -. -.. ...J/WfJ.

u.sct.i «f pic», 1/100 ft

S..rf«,-p. Plftv»linn 1/100 ft

Screened Interval -..-.. .„, l / l f l f l f l

Roltoninf Piimp.if dHiraH-d (dflpth/clevation) . . . . 1/100 ft

Steel G\iard Pipe Around Casing YES (^ NO

Locking Cap YES JLX^NO
Protective Abutment YES ̂ ^^ NO
Well Integrity Satisfactory YES _^1 NO

Well Yield LOW MODERATE r HIGH

Rtmark5 ^i^^WU^»eifl^/»
^^HX/̂ -**^ <Z+>4&<££/& /tf&c?
'&t£- ff^L^a^ &&22S&K,

FIRM) ANALYSES

VOLUME PURGED (gallons) 1 '1 > 3-5^ ^.'2-^
TIME (military) /^3f //#? /^Z^

PH(S.U.) ^.$^ ^^ ^>,53

Sp. Cond. (nmhos/cm) ^V/^ "3"»C9 3Wi9
Water Temp. (°C) tL&-1 ZbJ ffi-f
TURBIDITY isubiective^ * ^ * i . _ . ? . .
ODOR f subjective^ +* ^5 s3 3 .

* (1) Clear (2) Slight (3) Moderate (4) High ** (l)None (2) Faint (3) Moderate (4) Strong

COMMENTS/OBSERVATIONS Siimplfrt® /^^

fldinfo 2/88
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Field Data Information Sheet for Ground-Water Sampling General Engineering Laboratories

2040 Savage Road
Cliarleston.SC 29414

Date (yr/mo/day) 07. /f tyjM A)\s ty /
Pirlcl IVrtnt,nf>1 S||r;l<:Vy VVwV<? , jf^UffpO^

Pfi'-iliiy Natfp Pharlcslnn f-Iarhnr Site (PITYfiniOH

P P A i n a
Wpinnfl ftW- 3

Upgradient __xr-Bai«a8Sadient ^«?r̂ «».- ' "• x*1 s**^ "^ /*• ̂  ^u,
wither r™,iiimnc (t RaininE^jBlear / Windy / Partly CloudyttWarm fCool

Total Well Prnlh fTWI» - IS.'^S 1/100 ft

Depth to Groundwatcr (DGW) - &»ZMj •" 1/100 ft

Length of Water Column (LWC) = TWD - DGW = _, . . . , .1 3i>5a ——— 1/1 00 ft

1 Casing Volume (OCV) = LWC x 0' K5 = ^ '^ 8al

i r.o^™ vni..n,»c - b* &3t cal = Standard Evacuation Volume

Mftlltnr! of Well Rvncuntinn PtRI . Tp.nnn Rnilp.r

Total Volume of Water Removed ————————— fe'V-S^ ————————————— S2l

Pnising Diamplp.r 2

Casing Material .. .. . . . . ,. , . PVf

Top Elevation —————————————————— - — .
Height of Riser —————————————————————

Screened Interval ——————————————————

Bottom of Pump, if dedicated ( depth/elevation,)

Steel Guard Pipe Around Casing YES Vr NO
Locking Cap YES _i<£ NO
Protective Abutment YES _^_ NO

Well Integrity Satisfactory YES i X ^ N O

Well Yield LOW MODERATE H

/£**»*£, U^Ur*»£, ^4S^&.

- ————————— ; ———————— JBChfiS

1/100 ft

1/100 ft
1/1 00 ft

i / innr t
1/100 ft

IGH j^/_
\

•<36few
l^r-*^' -i^U^feJ <zm2Z*3£$ 'er* '/^Y^

_____ '^.^^Z^tf**^^ /~2^ ______

FIELD ANALYSES

VOLUME PURGED (gallons) &,££' *4 . ̂  C .'fc
TIME (military) H^fe- ^1^ HIMC

p«<s.u.) ^jb ^;<^ ̂ .̂ a.
Sp.Cond.(nmhos/cm) /^^> / &£$?) //).*&£)

Water Temp. (°Q -^'7 '̂̂  12^ 'S^

TURBIDITY (subjective^ * % 3 3>
ODOR ( subjective) ++ i-^ *f *f" *f ... .. '

* (1) Clear (2) Slight (3) Moderate (4) High +* (l)None (2) Faint (3) Moderate (4) Strong

COMMENTS/OBSERVATIONS Sampled® (5*15
.

1 1

fldinfo 2/88
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Field Data Information Sheet Tor Ground-Water Sampling General Engineering Laboratories

2040 Savage Road
Charleslon.SC 29414

Dale (yr/nio/day)

Field Personnel

Facility Name _

EPAIDtt ___
I I D « ___

07 00 / 1

Siirqstry Wpplr«p

rharlp.<?»on Hnrlinr Site iTITYOOIQ H

- ^

. Upgradient . Downgradient

Casing I
Casing Material

Top Elevation —

Height of Riser —

Surface Elevation

Screened Interval

inches
i'vr

i/ioo ft
1/100 ft

1/100 ft

Air Temperature ————————

Total Well Depth (TWD) =___
Depth to Groundwaler (DGW) =

Length of Water Column (LWC) = TWD - DGW =

1 Casing Volume (OCV) = LWC x .

3 Casing Volumes = —————i&-
Method of Well Evacuation ___

1/100 fL
1/100 ft

l/100fl
gal

gal = Standard Evacuation Volume

Bottom of Pump, if dedicated ( depth/elevation ) ——

Steel Guard Pipe Around Casing YES \s NO __

Locking Cap YES \/ NO __
Protective Abutment YES \/ NO __

Well Integrity Satisfactory YES \s _ NO __

Well Yield LOW _\/_ MODERATE __ HIGH
Remarks

1/100 ft

fiFI Tp.flnn Onilo.r

Method of Sample Collection

Total Volume of Water Removed fial

VOLUME PURGED (gallons)

TIME (military)

pH ( S.U.)
Sp. Cond. (|imlios/cm)

Water Temp. (°C)
TURBIDITY (subjective) *

ODOR ( subjective) +*

* (1) Clear (2) Slight (3) Mode

FIELD ANALYSES

(.0
o°\^
£>££

)r>.>r/76
^5-f\

2.0
fft'Q.o
£$\

ir>c(Q6
t̂ .£

\
5

2..D
b<\-2^
£.<7s

Uff^O
_22>A

(
«, !

. !

rate (4) High ** (1) None (2) Faint (3) Moderate (4) Strong

COMMENTS/OBSERVATIONS

ndinfo 2/88



Page_of__
Field Data Information Sheet for Ground-Water Sampling General Engineering Laboratories

2040 Savage Road
Charleston.SC 29414

Dale ryr/mo/day^ Q2 / OQ //ft M

r-\p.]A Personnel „ . . , , . . iSnr
Pnrjtiiy M^P Tliarlcslon

PPA in «
WPII in a /| W-

Upgradient Dowt
Weather Conditions Ralnin.

Air Temperature ————————

Total Well Depth (TWD) =

Depth to Groundwaler (DGW) =

Length of Water Column (LWC)
1 Casing Volume (OCV) = LWC

Method of Sample Collection —

Total Volume of Water Removed

VOLUME PURGED (gallons)
TIME (military)

pH(S.U.)

Sp. Coud. (ftmhns/cni)
Water Temp. (°C)

TURBIDITY (subjective)*

ODOR ( subjective) **

* (1) Clear (2) Slight (3) Mode

n . VvClrc

Hnrlw flite (PITYfiniOn

tj

gradient
g /Clear/ Windy (\

= TWD - DGW -

J-&I Ral

fiFI . Teflnn Rn

/-5"o
/y/jf
£.£>?
/sffll?
fc?'?

1
3

rate (4) High **

^jj^liSZ
/(0t&£>
^/^

7.1o
//2f

57 Cool
"C

J/100 ft
1/100 ft

1/1 00 ft
gal

= Standard Evacuation Volume

ilpr

i?pr

3.00/T-&/;/?*ir
&J Lf^LfJ

Zt-0
1o>

Ral

rnsing Dinmp.rp.r 2

Casing Material —————————— EVf ., .

Top Elevation —————————————————— -
Height of Riser ————————————————— — —
Surface Elevation

Bottom of Pump, if dedicated ( depth/elevation )
Steel Guard Pipe Around Casing YES NO

Locking Cap YES * X N O
Protective Abutment YES ^^ NO

Well Integrity Satisfactory YES •^ NO

.

1/100 ft
1/100 ft
1/100 ft

l / l f t f l f t
1/JOO ft

Well Yield LOW MODERATE V^ HIGH

&+ *+t *^ e is^^Sf ^-mm* - ft *^^^J^*/^ Jl ^^ /"77f }

&<**£ ' sd**g4i' e+^&££&£> <&£SJ /70O
sfa£,^%^*f C<^&XvL i

LpT't^ ^i.

——————————————————— —————————— if- —————————————————————————————————— 1

FIELD ANALYSES

f.S&
rf2~O
£>'#/
10 WO
«.f;

•^ i 1 '

(l)None (2) Faint (3) Moderate (4) Strong

COMMENTS/OBSERVA11ONS SamplrMfg) /$A5>

fldinfo 2/88
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Field Data Information Sheet for Ground-Water Sampling General Engineering Laboratories

2040 Savage Road
Charlesion.SC 29414

Date i yr/mnAlayl 97. / (19 /ft) 4

Pip.lcl Pritnntipl . . . ,<»(" «iclry Wpplrc

Facility Name . fliarhsinn HarhnL Sim. (f ITYOQ39.D ...
PPA in a

Upgradient Dowr
w IK c* i 'i* I^ainin

Total Well Depth (TWO) -

Depth to Groundwater (DGW) =

Length of Water Column (LWC)

1 Casing Volume (OCV) = LWC

3 Casing Volumes - —————

VOLUME PURGED (gallons)

TIME (military)
pll ( S.U.)
Sp. Cond. (jlmhos/cm)

Water Temp. (°C)

TURBIDITY (subjective) *

ODOR ( subjective) **

* (1) Clear (2) Slight (3) Mode

COMMENTS/OBSERVATIONS «

^
(gradient
c/ Clear /Windvfl

= 1V/D - DGW =
X Lf /I V S —

~-?-6?/ Eal

f!FI Tpflnn Rn

^ —— \ xf*~

" ~^#?'

/'fr,2O
(O'ff

/A57
/'Htf

udCool
°C

1/100 ft
1/100 ft

1/100 ft

gal
= Standard Evacuation Volume

|pr

A,
/f'&e
t-.fi'
A/C,£
jj.g

•>
z.

rate (4) High **

^

V

s&y
6»l>/
2,T>0C>
M-l

z
I-

gal

Casing Material ._.——.. ,, RVP

Top Elevation ——————————————————— —

Height of Riser ————————————————————

Surface Elevation —————————————————

Bottom of Pump, if dedicated ( deplh/elevation )

Steel Guard Pipe Around Casing YES ^^ NO
I ru-lrinn fan VP<! C ^ T S l H

Protective Abutment YES ^" NO

————————————— inr.hcs ,

1/100 fi
1 /1 00, ft
1/IOOft
1 /I OQ (\

1/100 ft

Well Integrity Satisfactory YES ^ NO

Well Yield LOW MODERATE /^ HIGH

$6<0i>*c sC'*lP&**£ ^&->t^es*t4c£i) ̂ ^ /& •£> 7^~
tjLt,**/ ,£**&£ fr^enSlctf/^ /&?£'

is

FIELD ANALYSES

^
/jTjfy

&'t>3
2l>00

&&-0
T~

*~ \

^^^w ^

> f

(1) None (2) Faint (3) Moderate (4) Strong

Samntpflrin IV iJ

ndinfo 2/88
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Field Data Information Sheet for Ground-Water Sampling General Engineering Laboratories

2040 Savage Road
Charleslon.SC 29414

Dale (yr/mo/day) 01 / (V)

Facility Name

EPA1D// _

Well ID # _

rhnrleslnn Harbor Silp.

A W- 6

. Upgradient _ Downgradient
Raining / Clear / Win Jv/^Parttv^lou^ /^Wamx) COP!

Air Temperature ————————
Total Well Depth (TWD) =———

Depth to Groundwater (DOW) =

Length of Water Column (LWC) = TWD - DGW =

1 Casing Volume (OCV) = LWC \.

3 Casing Volumes = ————
Method of Well Evacuation _

1/100 ft
1/100 ft
1/100 n

*21> MI
gal = Standard Evacuation Volume

fiFI Tp.flnn

Method of Sample Collection

Total Volume of Water Removed

r;Pi Te
i 50 Ral

Casing Diameter

Casing Material

Top Elevation —
Height of Riser —

Surface Elevation

Screened Interval

pvr
t/100 ft
1/IOOft

1/100 ft

l/mnn

Bottom of Pump, if dedicated (depth/elevation ) ——
Steel Guard Pipe Around Casing YES ^ NO __
Locking Cap YES I^NO ___

Protective Abutment YES i^ NO __
Well Integrity Satisfactory YES i/* NO __

Well Yield LOW S MODERATE __ HIGH
Remarks

J/lOOft

VOLUME PURGED (gallons)
TIME (military)

pH(S.U.)

Sp. Cond. (|imhos/cm)

Water Temp. (°C)

TURBIDITY (subjective) *

ODOR ( subjective) **

* (1) Clear (2) Slight (3) Mode

FIELD ANALYSES

0L 'A3
l^o't-
/,^

xLf 7"^
Z(t»(q
^

y.so /
IHoW
W-/-^

btt /—^~
+—

MUMM
l^bf-
(e-b$
3)?*?
25^V

</
?-

ttf&i/ix^M^
IHtb
Je>'k>t
3010

f\ Jk "Jy
>K **** J

/L

C-, • '.

rate (4) High ** (l)None (2) Faint (3) Moderate (4) Strong

COMMENTS/OBSERVATIONS !%£_
fldinfo 2/88
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Field Data Information Sheet Tor Ground-Water Sampling General Engineering Laboratories

2040 Savage Road
Cliarlcslon.SC 29414

Date (yrlmnMnyl Q2/f)Q$/4

Pinkl P.™n.,,1 Qnraclry Wppl-c

Fnr-ilily Nam" riiarlp.slQn, Harhnr Site (flTYflfHQl)

FPA in«
We.iiin« ^fW-7~

Upgradient Downgradient ^ — ..
w.anvr r>n'»iit«m RainitiE / Clear / Windv^mlvCloWv Ijffa&l Cool

Tntri w»n |>r'h (TW") - /1>,0y 1/100 ft
Depth to Groundwater (DGW) - _________ -^ 7/ __________ LQOOJL

Length of Water Column (LWC) - TWO - DGW - ————— /X'^X* ———— 1/lMlL

1 Casing Volume (OCV) = LWC x <P'/&) - ... /?'<?& .. g?!
3 Casing Vnltimes - (at le Ral = Standard Evacuation Volume

Mellind of Well Rvacnatinn HFJ . TftHnp Railp.r

Method of Sample Collection ——— GFI, Teflon Bailer —— — ——————————
Total Volume of Water Removed ————————————— ̂  ' ' £ ————————— 82!

Casing Diameter ————————— 2_. .. ...
Pniini? Mnlprinl PVP

Height of Riser —————————————————————

Surface Elevation - ... -
Screened Interval ——————————————————
Bottom of Pump, if dedicated ( depth/elevation )

Steel Guard Pipe Around Casing YES ̂  NO

Locking Cap YES ^NO
Protective Abutment YES /^^NO

————————————— inches .

1/100 ft
1 /1 00 ft

1/JOO ft
1/ionfr
1/100 ft

Well Integrity Satisfactory YES l/"^ NO

Well Yield LOW MODERATE ^ HIGH
Remarks > ——— -j —— -j —————————— a — ——p /^/?£^

V**uy/ <JA<r*f4! £44%^£$ & /^>^>
^t^^^^^f^Z^^t £

FIELD ANALYSES

VOLUME PURGED (gallons) Z-ZS' ty'5~t? £?'7^

TIME (military) /^S^ /?&? /S&^

pH(S.U.) 6'f'tf (*•(>& 6>-G>'7

Sp. Cond. (^mhos/cm) U>2~ft^ vi%& /lO^.
Water Temp. (°C) fUf> -0 A.9'T t*-7'0

TURBIDITY rsubjective^* 3 H ?

ODOR ( subjective.) ** 3 * ^ - . . . _ . . . . . !

* (1) Clear (2) Slight (3) Moderate (4) High ** (l)None (2) Faint (3) Moderate (4) Strong

COMMENTS/OBSERVATIONS Sampled® / &0
.

• :

flclinfo 2/88
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Field Data Information Sheet for Ground-Water Sampling General Engineering Laboratories

2040 Savage Road
Charleston, SC 29414

Date ( yr/mn/day^ *)?. / 09 0/4.

FiHi'y Mum- flmrlftstnti Harlmr Silp. iTTTYflfWm
p P A i n «
\v,inn« /fr/W-"^

Upgradient Downgradicnt

Weatlicr Conditions Raining / Clear / Windy M
Air Temperature ———————————————————

3/1.1'Total Well Depth (TWO) ~ , . , <Kf «

Depth to Grouiulwaler (DGW) = ——————— i.//^

Length of Water Column (LWC) - TWD - DGW =
1 Casing Volume (OCV) - LWC x 0'/l> 2 -

3 Casing Volumes = ————— f ^' ———— E3L
Mnthnrl nf Wnll P.vnrnalinn fiP.I Teflon Hn

Method of Sample Collection ———— GFJ , TeHon Rf

Total Volume of Water Removed ——————————

VOLUME PURGED (gallons) *-], Z5^

TIME (military) //22_

pH(S.U.) X^.V3

Sp. Cond. ftinihos/cm) / ' Otflt)
Water Temp. (°C) •\->-'Z-

TURBIDITY rsubjeclive^ * ^

ODOR ( siihjecltve) ** /V . . . .

* (1) Clear (2) Slight (3) Moderate (4) High **

COMMENTS/OBSERVATIONS .S;imp|p.fl@ )^>^
:

KsarcKJv^/coo,
0[.y» j / op

f . 1/100 ft
'.& 1/100 ft

-2.v5//^ i /i oo ft
•^2^" gal

= Standard Evacuation Volume

/Z.t5 Ral

Casing Diameter — . -. 2

Casing Material -. PVC ,

Height of Riser ————————————————————

Boltom of Pump, if dedicated ( depth/elevation )

Steel Guard Pipe Around Casing YES ^ NO

Locking Cap YES ̂  NO
Protective Abutment YES t/^ NO
Well Integrity Satisfactory YES /^ NO

ipfhfs

1/100 ft

1/100 ft
1/100 ft
i /i on ri
Vioo ft

Well Yield LOW MODERATE r lltr.M

j£s*4t/ 4jL*~Mt. ̂ ^^^^ )3l$'

!/
FIELD ANALYSES

" ,̂5^? f2.^
J/tt IW*
(o'So b'tf
//WO )I3(X>

2Z>1 JL2-3
q If
I 1

(l)Nonc (2) Faint (3) Moderate (4) Strong

»̂

. t

fldinfb 2/88



Page _ of _
Field Data Information Sheet for Ground-Water Sampling General Engineering Laboratories

2040 Savage Road
Charleston.SC 29414

Date (yr/mo/day)

Field Personnel

Facility Name —
EPAIDfl ___
Well ID # ___

Q2 / Q9 / 1
!T~Lf$U.v4-n

Hnrlmr SilR

\ftA-vv-
__ Upgradient

Weather Conditions

Air Temperature —

_ Downgrndient
Raining / Clear / Windy/

Total Well Depth (TWD) =———
Depth to Groundwatcr (DGW) =

Length of Water Column (LWC) = TWD - DGW =
1 Casing Volume (OCV) = LWC

M
; Volumes = —————Ls.

1/100 ft

1/100 ft

1/1 00 ft
gal

= Standard Evacuation Volume

Method of Well Evacuation _

Method of Sample Collection

Railp.r
f!FI TVflnn Unilpr

Total Volume of Water Removed gal

Casing Diameter

Casing Material

Top Elevation —

Height of Riser -
Surface Elevation

Screened Interval

pvr
1/100 ft

1/1 00 ft

1/100 t
1/OOfi

Bottom of Pump, if dedicated (depth/elevation)/

Steel Guard Pipe Around Casing YES *^ N<

Locking Cap YES

1/100 ft

nd Casing

.*/ MI>*0^_
^:.

Protective Abutment YES
Well Integrity Satisfactory YES iX" NO

Well Yield LOW __ MODERATE
Remarks

VOLUME PURGED (gallons)
TIME (military)

pi! ( S.U.)
Sp. C'ond. (fimhos/cm)

Water Temp. (°C)

TURBIDITY (subjective) *

ODOR ( subjective) **

* (1) Clear (2) Slight (3) Mode

FIELD ANALYSES

J2..7C
)\«5C
^. Q®
fo^ftO
C2£Q
4
\

<r, *?
13.0Q

fi.^
*»^ii&

- ' 4

^

<Z_2J^
\1fr<
*7.m,
&»%,f\&
QjL. \

L(

M 1
' '

rate (4) High ** (1) None (2) Faint (3) Moderate (4) Strong

COMMENTS/OBSERVATIONS

ndinfo 2/88



Page_ of.
Field Data Information Sheet for Ground-Water Sampling General Engineering Laboratories

2040 Savage Road
Charleston.SC 29414

Field Personnel

Facility Name -

EPAIP0 __

Well ID ff __

Charleston Harbor Slip. (riTVnfmi)

//W-//
. Upgradient Do radient

Clear / Windv / Partly Cloudy
Air Temperature ————————

Total Well Depth (TWD) =___

Depth lo Groundwater (DOW) =

Length of Water Column (LWC) = TWD - DOW =

I Casing Volume (OCV) = LWC x .

3 Casing Volumes = ——————

Cool
°C

1/100 ft
1/100 ft

1/100 ft

gal
= Standard Evacuation Volume

Method of Well Evacuation OFI Tftflnn TAailp.r

Method of Sample Collection

Total Volume of Water Removed gal

Casing Diameter
Casing Material

Top Elevation —

Height of Riser -

Surface Elevation

Screened Interval

pvr
1/100 ft

1/1 00 ft

1/100 ft

i / innft
Bottom of Pump, if dedicated ( depth/elevation ) -

Steel Guard Pipe Around Casing YES ^S^ NO "2

Locking Cap YES __ NO *•*""

Protective Abutment YES __ NO

Well Integrity Satisfactory YES _±^ NO __
Well Yield LOW __ MODERATE __ HIGH
Remarks

1/100 ft

TZ.

VOLUME PURGED (gallons)

TIME (military)

pH ( S.U.)

Sp. Cond. (^mhos/cm)
Water Temp. (°C)

TURBIDITY (subjective) *

ODOR ( subjective) ++

* (1) Clear (2) Slight (3) Mode

FIELD ANALYSES

^/

lfyo*>
6> -53
ffiftO
i>

if-
3

^

/1/fO
k'db
^-(£O
211
3
2

f*~
Itfft
/Z.&'Z
$190

^

t£ , • !

rate (4) High ** (1) None (2) Paint (3) Moderate (4) Strong A J ,

COMMENTS/OBSERVATIONS

fldinfo 2/88
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Field Data Information Sheet For Ground-Water Sampling General Engineering Laboratories

2(M() Savage Road
Charleston.SC 29414

Date (yr/mo/day) 97 / (19 /^), 4

Pir.M Pnrc.mn,.) Siirnslcy, Vdpftci

Facility Name C harlfiSlnn Harbor Site iTMTYflfnOn

PPA in H

Well in « A W-

Upgradient Dowr
Wealhrr Conditions Rainin

Total Well Depth (TWD) -

Depth to Groundwater (DGW) =

Length of Water Column (LWC) -
1 Casing Volume (OCV) = LWC

3 Casing Volumes = —————

Method of Well Evacuation

Total Volume of Water Removed

VOLUME PURGED (gallons)
TIME (military)

- pH ( S.U.)

Sp. Cond. ((imhos/cm)
Water Temp. (°C)

TURBIDITY (subjective) *

ODOR ( subjective) **

* (1) Clear (2) Slight (3) Mode

10
(gradient
c/ Clear /Windv/H

/f
^

= TWD -DGW -

(t? 'fv gal

F^tlYcio^lv //Warn?/ Cool
x^f-

,^g/

* 11

15.11
Z-ZJU

°C

1/100 ft
1/100 ft

1/1 00 ft
gal

- Standard Evacuation Volume

CJP.I . Tp.flnn, Mailer

2 -So
/yn
C»5'1^mr

y
i./

rate (4) High **

^••SC

6-00
)3?>6/ t/'j(& •it-~*^ytf
2,2-1
3
T

1 Ral

Casing DiameJp.r ———————————————— 2

Casing Material _£yr ...
Top Elevation ————————————————————

Height of Riser ——————————————————— —

Screened Interval ——————————————————

Bottom of Pump, if dedicated ( depth/elevation )
Steel Guard Pipe Around Casing YES *""'' NO

Locking Cap YES *^ NO

Protective Abutment YES t*^ NO

Well Integrity Satisfactory YES ^^ NO

.
1/100 ft

1/100 ft
1/100 ft
i /inn ft
1/100 ft

Well Yield LOW MODERATE i^ \\\G\\

A^f^^C' fr+Urt*^ 4g**-*-irK&
/fo+»£ 4**«f£ ZtJ&iZ&i&^l1}}*' z+M^&L. i-+3

'XtS^/TW
•) ^nt^^^t^^f

V

FIELD ANALYSES

~l.so t
t'53'%
(r-y^

/i^>H"O
23. /

JL
X . , \

(1) None (2) Faint (3) Moderate (4) Strong

COMMENTS/OBSERVATIONS famr'"'® lH^
•

tldinfo 2/88



Page _ of.
Field Data Information Sheet for Ground-Water Sampling General Engineering Laboratories

2040 Savage Road
Charleston.SC 29414

Date (yr/mo/day)

Field Personnel

Facility Name —

EPAlDfl ___
Well ID « ___

92/09/1

Pharlftstnn HnrhnrSiip.

__ Upgradienl

Weather Conditions

Air Temperature _

. Downgradient
fining^ Clear / Windy / Partly Cloudy t 'Cool

Total Well Depth (TWD) -.

Depth to Groundwater (DOW) =
Length of Water Column (LWC) = TWD - DGW =

1 Casing Volume (OCV) = LWC x

3 Casing Volumes = ——————

1/100 ft

1/1QO ft.
gal

gal = Standard Evacuation Volume

Method of Sample Collection

Total Volume of Water Removal

Casing Diameter

Casing Material

Top Elevation -
Height of Riser -
Surface Elevation

Screened Interval

inr.hp.s

pyn
/A 1/100 ft

1/100 ft

1/100 ft

1/lOIHt

Bottom of Pump, if dedicated Vtlepth^elevation )y

Steel Guard Pipe Around Cayng

Locking Cap YES // NO
Protective Abutment /VES __/ NO ,

Well Integrity Satisfactory YES| __/ «O
Well Yield LOW __ MOD^R/TH

Remarks

1/100 ft

VOLUME PURGED (gallons)

TIME (military)

pH(S.U.)
Sp. Cond. (itmhos/cm)

Water Temp. (°C)

TURBIDITY (subjective) *

ODOR ( subjective) +*

* (1) Clear (2) Slight (3) Mode

FIELD ANALYSES

//A-
0<te^
7.fk

'Z l f5<7^.1
\
I i • '

rate (4) High ** (l)None (2) Faint (3) Moderate (4) Strong

COMMENTS/OBSERVATIONS

ndinfo 2/88
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Field Data Inrormalion Sheet for Ground-Water Sampling General Engineering Laboratories

2040 Savage Road
Charleston.SC 29414

Date (yr/mo/day) Q2 / 09 / 1

rqsV'V

rh.-irlf.slnn Harbor Site ff!ITYn(»9n

EPA ID //

Well ID #
. Upgradient IDowngradienl

^RJJmnE/Clear/Windy/Partly Cloudy;
.
/ Cool

Air Temperature

Total Well Depth (TWD) =———

Depth to Groundwater (DGW) =
Length of Water Column (LWC) = TWD - DGW =
I Casing Volume (OCV) = LWC x

3 Casing Volumes =

Mellifl

°C

1/100 ft
1/100 ft

Method of Sample Collection

Total Volume of Water Removed

Casing Diameter

Casing Material

Top Elevation

Height of Riser
Surface Elevation

Screened Interval

lnr.bf.fi
JVC-

Bottom of Pump, if dedic
Steel Guard Pipe Around Rasing

Locking Cap YES// NO

Protective Abutment YES
Well Integrity Satisfactory VE^ __/ NO

Well Yield LOW __ MODERATE
Remarks

HIGH

VOLUME PURGED (gallons)
TIME (military)

pH ( S.U.)
Sp. Cond. ((imhos/cm)

Water Temp. (°C)

TURBIDITY (subjective) *

ODOR ( subjective) **

* (1) Clear (2) Slight (3) Mode

FIELD ANALYSES ' '

#A
///f
Z.,1
W'l

t.
Z- • . !

rate (4) High **/!) None (2) Faint (3) Moderate (4) Strong

COMMENTS/OBSERVATIONS

Hdinfo 2/88



APPENDIX XII
SURFACE WATER AND SEDIMENT SAMPLING TECHNIQUES

Sediment and surface water samples SD-l/SW-1, SD-2/SW-2, and SD-3/SW-3 were
collected at the locations shown on Figure 2, and sediment sample SD-4 was collected at
the location shown on Figure 1.

Samples were collected on September 4,1992, on the outgoing tide just before low
tide. The downstream samples were collected first to minimize potential sample bias related
to sediment suspended during the sample collection procedures. At each location, the
surface water sample was collected prior to the sediment sample to minimize potential
impact to the water sample from suspended sediments. The samples were all collected
from docks except for SD-2/SW-2 which was collected from shore.

The water samples were collected from a water column approximately 2 feet deep.
The samples were collected using a Grab Sampler H The Grab Sampler n is specially
designed to collect surface water samples from locations which are difficult to access. The
sampler is a glass bottle attached to a 12-foot pole. The bottle can be opened after lowering
it into the water column. To collect the surface water samples, the bottle was lowered
approximately 6 inches below the water surface and then opened to allow the bottle to
slowly fill with water. The samples were poured directly from the Grab Sampler II into the
sample containers. The sampler was decontaminated between each sample collection
location using the techniques described in Appendix VIE.

The sediment samples were collected using a stainless steel core tube. The sediment
samples were transferred directly from the core to the sample jars. The core sampler was
decontaminated between each sample collection location. Field Data Information Sheets for
the samples are included in this appendix.

GENERAL ENGINEERING LABORATORIES
P.O. Box 30712 • Charleston, SC 29417

Phone (803) 556-8171 - FAX (803) 766-1178
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Field Data Information Sheet Tor Ground-Wafer Sampling General Engineering Laboratories

2040 Savage Road
Cnarlestou.SC 29414

Date fyr/mn/day) 9

Fipl,l IVr.^pr.1 «!,.r

l /OQ/ l J )
nclM, Wp £ 3^; <Tt>^,

Parjljiy Nam" rharlftsfnn Harhor SjfR ff tTYO(W^

PPA in *

w-n in » Id?

Upgradient Dowr
Weathc.r Conditions , RaW

Total Well Depth (TWO) =

Depth to Groundwater (DGW) =

Length of Water Column (LWC)

1 Casing Volume (OCV) = LWC

3 Casing Volumes = —————

Total Volume of Water Removed

VOLUME PURGED (gallons)

TIME (military)

Sp. C'ond. 0/imhos/cni)

Water Temp. (°C)

TURBIDITY (subjective)*

ODOR ( subjective) +*

* (1) Clear (2) Slight (3) Mode

_^/xj'3
gradient
e/ Clear /Windy/

<?_
^^Cleaa^vat
3>^D

,f\ ///I
//I /I/I

- TWD - DGW - // 1 1 H ft

/eal
fjFifrr>nminii
^^^"-•^^^^^S^I^Mi

«u-f^i=xi_=r7T:

A/A
ii&

*—* tJd/

%i>10o
l7>l

•2^

\
rate (4) High **

{// II

i^Cool
°C

1/100 ft
1/100 ft

l/10(Lft

gal
- Standard Evacuation Volume

J3»r 5'5.^g?rg

fr^V^
•tt>3fr

gal

Casing Diameter -L ......
Casing Material ————————— EVT ^a\
Top Elevation ———————————— // J ——
Height of Riser ——————————— // / ———

Surface Elevation ——————— /'/" ~~ T~ ~~~~ 7*~
Screened Interval —————— // —— •+• —— /it

Bottom of Pump, if dedicated /^epth/elfevatio/) f
{/ J 7 /Steel Guard Pipe Around Ca«Jng YES _/,/ NO

Locking Cap YES NO / / ^
Protective Abutment YES (j>«)

Well Integrity Satisfactory YES NO

Well Yield LOW MODERATE II
n_«_-f... s *

Ifirhgc

/
//A 1/100 ft

//// 1/1 00 ft

' // / 1/100 ft
-^~~~^ 1/100 ft

\/ 1/lOOft\
loll

'/&>
-£p ~~3 ̂ ^^^/^ /%£&

FIELD ANALYSES

t ' '

(I) None (2) Faint (3) Moderate (4) Strong

COMMENTS/OBSERVATIONS Samplp.fl®
:

Hdinfo 2/R8


